Data appendix to the behavior of LNG vapor clouds: wind-tunnel tests on the modeling of heavy plume dispersion: final report (July 1979-September 1981) by Neff, D. E. & Meroney, R. N.
DATA APPENDIX TO 
THE BEHAVIOR OF LNG VAPOR CLOUDS: 
Wind-Tunnel Tests on the Modeling 
of Heavy Plume Dispersion 
FINAL REPORT 
(July 1979 - September 1981) 
Prepared by 
D. E. Neff and R. N. Meroney 
Fluid Mechanics and Wind Engineering Program 
Department of Civil Engineering 
Colorado State University 
Fort Collins, Colorado 80523 
CER81-82DEN-RNM25 
For 
GAS RESEARCH INSTITUTE 
Contract No. 5014-352-0203 
GRI Project Manager 
Steve J. Wiersma 
Environment and Safety Department 
March 1982 
GR! DISCLAIMER 
LEGAL NOTICE This report was prepared by Colorado State University as 
an account of work sponsored by the Gas Research Institute (GR!) . 
Neither GR!, members of GR!, not any person acting on behalf of either: 
a. Makes any warranty or representation, expressed or implied 
with respect to the accuracy, comp 1 eteness, or usefulness of 
the information contained in this report, or that the use of 
any information, apparatus, method or process disclosed in 
this report may not infringe privately owned rights; or 
b. Assumes any liability with respect to the use of, or for 
damages resulting from the use of, any information, apparatus, 
method, or process disclosed in this report. 
sa212-1n1 
3. Recipient'• Accasalon Na. 
PAGE 
REPORT DOCUMENTATION 11• REPORT NO. 12. 
~- ----- ------ _________ __._ __ ____ +--------------! 
4. Title and Subtitle 5. Report One 
DATA APPENDIX TO THE BEHAVIOR OF LNG VAPOR CLOUDS : Wind-Tunnel March 1982 
Tests on the Modeling of Heavy Plume Dispersion t--~---------------
~ - -------· - - - . -~ --- ·- - -------- - -------------------- --------- --
7. Author(s) L Performlna Oraanlzatlon Rept. No. 
,__ __ D_. _E_. _N_: _f f _!_n_d_R_:_ _N. M_e_r_o_n_e_y _ ___ ---------------- ---- CER81-82DEN-_11NM25 __ _ 
9. Performlna 01'8anlzatlon Name and Address 10. Project/Task/Work Unit tlo. 
Civil Engineering Department 
Colorado State University 
Fort Collins, Colorado 80523 
- ------------- -~ 
11. Contract(C) or Grant(G) No. 
(C) 5014-352-0203 
(G) 
--- ------------------- ---~------------- - -
12. Spansortna Oraanlzatlon Nama and Address 
Gas Research Institute 
8600 West Bryn Mawr Avenue 
Chicago Illinois 60631 
13. Type of Report & Period Covered 
Final (July 1979 -
_____ ..._Se~p.,. _ __,t=ero_ber l98J l _ 
14. 
--- ~------ - --- - - -------------------------- - ---------·---·--
15. Supplementary Notes 
t------- ------- . -- -------------·------------------- - - - -- -·-- -
16. Abstract (Limit: 200 words) 
Visual and concentration measurements were made for a large number of continuous 
ground-level releases of heavy gases into a wind-tunnel boundary layer. These 
different plumes were not affected by any topographic or building wake influences. 
The experiments provided a broad coverage of the variable range of source gas specific 
gravity, source gas flow rate, and approach flow wind speed. From an investigation 
of the physical similarity between plumes, the permissible modeling distortion in 
source density, volume flux ratio, and length scale ratio was quantified. The 
concentration scaling theory which was previously limited to far-field behavior 
was extended to cover the entire range of plume concentrations. Generalized behavior 
models were constructed from the laboratory tests. These models were scaled up to 
atmospheric conditions. The range of atmospheric scenarios to which these laboratory 
data are applicable is summarized. Measurements on the behavior of transient dense 
plumes were also obtained. 
1-- ----------·----------------------------------- --- -17. Document Analysis a. Descriptors 
Liquefied Natural Gas, wind tunnel, dispersion of heavy plumes, vapor cloud dispersion 
b. Identifiers/Open-Ended Terms 
c. COSATI Field/Group 
t---------~---- - - ------- --- --..-------------,-------- --1 IL Availability Stateme"~ 
Distribution Unlimited 
(Sff ANSl-Z39.1BJ 
I,, Sec;urlty <41¥1 (Tl,tla Report) unc 1 ass1 nea 
7P, Sec;urlty Qa'' (TIJls Pase) unc 1 ass1 nea 
See lnatructlona on Ru·.,,.• 
----. 
22. Price i 
OPTIONAL FOAM 272 (4-77) 
(Formerly NTIS-35) 













Data Appendix to the Behavior of LNG Vapor Clouds: 
Wind-Tunnel Tests on the Modeling of Heavy Plume 
Dispersion 
Civil Engineering Department 
Colorado State University 
Fort Collins, Colorado 80523 
GR! Contract Number: 5014-352-0203 
D. E. Neff and R. N. Meroney 
July 1979 - September 1981 
Final Report 
The objective of this task was to simulate in a wind 
tunnel idealized LNG spills to improve knowledge of 
physical modeling similarity and provide empirical 
descriptions of plume behavior that are applicable 
to a 1 arge range of atmospheric p 1 ume scenarios. 
When liquefied natural gas (LNG) spills from a 
storage vessel or transportation container. The LNG 
vaporizes and a potentially flammable cloud is 
formed. Techniques to predict the extent of the 
flammable zone are needed to assist in developing 
siting criteria and plant layout design. 
An extensive data base on the structure of different 
laboratory heavy plumes was obtained. These experi-
ments included a large range of conditions for 
source gas specific gravity, gas flow rate, gas time 
duration, and wind speed. The deviations in plume 
similarity as a result of different modeling 
approximations were examined. A useful empirical 
description of a 11 the continuous p 1 ume tests was 
developed, and its applicability to field conditions 
discussed. 
An LNG vapor plume at boiloff conditions is heavier 
than air. Although the plume will eventually become 
positively buoyant due to heat absorbed from the 
surroundings, much of the dispersion will occur 
while the plume density is greater than the that of 
air. The dispersion during the heavier-than-air 
phase may be approximated in a wind tunnel by means 
of isothermal-model plumes produced by high-
molecular-weight gases. In laboratory tests, heavy 
gases were introduced into the wind tunne 1 vi a an 
area source of constant diameter mounted flush on 
the wind-tunnel floor. The floor was level and 
smooth for a 11 tests. Concentration sensors down-
wind of this source were used to measure the 




This work has produced a useful empirical descrip-
tion of wind tunnel modeling of continuous-spill 
LNG plume dispersion. However, several factors 
concerning the scaling of turbulent motion are not 
yet sufficiently understood to clarify the range of 
applicability of wind tunnel plume data to field 
conditions. Additional tests will be carried out 
in a future project. Colorado State University is 
currently investigating the surface heat transfer 
effects on the dispersion of LNG p 1 umes. Results 
from this task will also be used to identify future 
research that is necessary to clarify the applic-
ability of wind tunnel tests to large scale releases 
of LNG. 
GRI Project Manager 
Steve J. Wiersma 
Manager, Safety Research 
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Table 1. Summary of Visual Plume Data 
Source 
Source Gas Gas Upwind Lateral Plume Extent 
Symbol+ 
Specific Flow Wind Plume 
Run Gravity Rate Speed Extent x=O cm x=61 cm x=122 cm x=244 cm x=366 cm 
No. P/Pa Q u@ L LH LH LH LH LH u 2.1 cm 0 x x x x 
(ccs) (cm/sec) (cm) (cm) (cm) (cm) (cm) (cm) 
1 1.38 43 19.7 10 32.5 80 90 100 
2 1.38 65 19.1 10 37.5 90 105 155 165 
3 1.38 107 20.5 14 54.5 110 150 157.5 190 
4 1.38 207 19.7 23.5 90 160 190 245 270 
5 1. 38 72 29.5 8 25 65 80 95 105 
6 1. 38 145 29.6 11.5 34.5 75 100 135 155 
7 1. 38 207 27.9 15 50 100 120 160 185 
8 1. 38 346 27.3 19 75 120 160 205 220 
9 1. 38 85 39.8 8 20 50 65 100 125 
10 1.38 170 38.9 10 30 70 85 115 140 
11 1.38 330 38.3 14 45 100 125 150 190 
12 1.38 83 53.3 7.5 15.5 35 50 75 
13 1. 38 162 52.2 7.5 20 50 60 85 110 
14 1. 38 327 52 10 25 65 75 110 130 
15 2.59 102 18.2 23.5 95 165 215 275 300 
16 2.59 153 18.5 35 117.5 195 240 315 340 
17 2.59 205 18.8 50 142 250 280 335 340 
18 2.59 256 19.2 50 160 255 290 350 370 
19 2.59 86 32.3 19 60 105 140 175 
20 2.59 173 31.3 27 98 145 185 225 250 
21 2.59 85 38.7 14 42 90 110 130 160 
22 2.59 123 38.5 17 57 105 135 155 190 
23 2.59 205 38.7 24 75 125 155 190 220 
24 2.59 80 50.4 10 30 65 75 95 
25 2.59 160 49.9 12 41 90 105 140 165 
26 2.59 240 50.0 18 55 100 125 150 175 
27 4.18 51 20.3 25 80 145 180 
28 4.18 77 20.4 30 102.5 165 210 
29 4.18 102 20.4 42 130 193 225 310 370 
30 4.18 128 20.8 52 150 215 270 335 370 
31 4.18 43 32.4 12 42 100 125 
32 4.18 87 33.5 22 75 125 155 205 
33 4.18 163 33.4 35 115 175 210 275 320 
34 4.18 251 31. 3 50 152 215 260 330 370 
35 4.18 61 38.4 14 45 95 105 155 
36 4.18 102 37.4 22 65 115 145 190 230 
37 4.18 195 39.3 32 104 158 185 245 285 
38 4.18 40 51. 0 8 20 55 70 
39 4.18 80 50.5 12 36 80 90 130 
40 4.18 120 50.8 12 52.5 95 105 150 
41 4.18 192 49.9 17.5 72.5 110 140 170 190 
+Symbols used in all figures unless noted differently on the figure 
*Source Diameter for all tests = 15 cm 
*Coordinate system referenced to source center 
*Lateral distances are all full plume width values 
2 
Table 2. Continuous Release Concentrations Tests Taken with Hot Wire 
Aspirated Probes 
Source Wind 
Source Gas Gas Speed x 
Data Specific Flow at t 
Run Set Gravity Rate 2.1 cm x=30.5 x=61 x=122 x=244 x=366 No. Page P/Pa Q u No. (ccs) (cm/sec) (cm) (cm) (cm) (cm) (cm) 
42+ 3 1. 38 170 20 0.189 0.103 0.050 0.018 0.012 
43 6 1. 38 110 20.2 0.146 0.069 0.035 0.015 
44+ 7 1. 38 242 26.5 0.264 0.139 0.075 0.037 0.021 
45+ 9 1. 38 170 30 0.192 0.102 0.050 0.021 0.015 
46 12 1. 38 100 33.4 0.134 0.069 0.033 0.012 0.007 
47+ 14 1. 38 100 33.4 0.134 0.072 0.030 0.015 
48 15 1. 38 170 40 0.225 0.114 0.051 0.021 0.015 
49+ 17 1. 38 105 42.5 0.148 0.074 0.030 0.009 0.003 
50+ 18 1. 38 222 44 0.222 0.121 0.061 0.023 0.010 
51 20 1. 38 170 50 0.201 0.100 0.041 0.017 0.007 
52 22 1. 38 340 51 0.273 0.152 0.074 0.031 
53 23 1. 79 98 42.4 0.19 0.10 0.041 0.019 0.005 
54 25 1. 79 144 48.1 0.22 0.115 0.055 0.026 0.012 
55 27 1. 79 347 64.5 0.28 0.16 0.085 0.033 0.018 
56 29 2.59 170 25 0.237 0.128 0.06 0.024 0.016 
57 32 2.59 87 30.1 0.13 0.068 0.032 0.014 
58 34 2.59 170 37 0.21 0.116 0.065 0.028 0.014 
59 37 2.59 224 41. 2 0.238 0.125 0.071 0.036 0.022 
60 40 2.59 79 49.8 0.125 0.08 0.043 0.016 0.008 
61 42 2.59 170 51. 5 0.206 0.112 0.061 0.029 0.017 
62+ 44 2.59 170 63.5 0.18 0.109 0.056 0.025 0.01 
63 46 2.59 204 68.1 0.20 0.11 0.055 0.021 0.013 
64 49 2.59 280 75.5 0.225 0.135 0.075 0.029 0.011 
65 51 2.59 170 77. 5 0.201 0.114 0.049 0.012 0.005 
66+ 53 4.18 60.5 33.5 0.095 0.048 0.025 0.01 0.006 
67 55 4.18 192 35 0.192 0.115 0.062 0.032 0.018 
68+ 59 4.18 139 44.2 0.14 0.09 0.047 0.024 0.013 
69 62 4.18 192 50 0.191 0.116 0.067 0.03 0.021 
70 66 4.18 55 55.4 0.085 0.05 0.024 0.01 0.005 
71+ 68 4.18 310 58.4 0.255 0.14 0.081 0.05 0.028 
72+ 71 4.18 192 70 0.191 0.104 0.06 0.025 0.017 
73 75 4.18 126 73.l 0.13 0.075 0.04 0.013 0.005 
74+ 78 4.18 192 86.5 0.166 0.091 0.049 0.017 0.006 
75 80 4.18 280 96.5 0.14 0.08 0.04 0.015 0.005 
76 81 4.18 192 100 0.146 0.084 0.04 0.014 0.006 
*Source Diameter for all tests = 15 cm 
*Coordinate system referenced to source center 
*All tests were isothermal, TIT = 1 
*All tests are continuous rel~as~ plumes 
:For all tests concentrations were measured on half the groundlevel plane 
For these tests vertical concentration measurements were made at center 
line points downwind 
~Field Cone. values in Data Tables have been converted to an LNG source 
gas condition. 
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243.8 45. (• (•. (1 1 . 1 .s . 1 3. !) 2.2 .3 
243.8 55. c;. (•. c;. 1 1 .7 . 1 3.0 1 . 7 .3 
243.8 60 . O (• . I) .8 . 2 . 2 2.2 . 4 . 5 
RUM NUMBER =44 
SOURCE: £.IA. tC!O =15.0(• 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION (SEC> =STEADY 
SOURCE FLO~ RATE <CCS> = 253.C< 
VELOCITY (CM!S) AT 2.1 CM = 26.5 
POSITION -------MODEL------- -------FIELD------
Y. y z PEAK MEAH Ii' RS PEAK ME Ali Rl1S ,,
CONC CONC CONC C ONC CONC COHC 
(CM;. <: CM) ( Cl'D 
30.5 " . 0 0.0 2 e.. 4 25.8 1 . 5 51. e 48.5 2 . 0 3C:•. 5 5 . C< C•. O 29. b 2 f,. 3 1 . 1 53.2 49 . 1 1.4 
30.5 10 0 , .. (: 3 (t. 4 25 . 6 1 . 6 54 . 2 48.2 2 . 1 
30.5 15 . (< t•. (• 23.6 20.2 1 . 6 45 . 5 4 !) . 7 2 . 4 
3 (). 5 20.0 0.0 1~.7 15.9 1. 5 3~.9 33.9 2 _s 
30.5 25 . () (•. (• 18.3 14 . <.' 1 . 7 37 . S 30.6 3 . 0 
30.5 :::o. 0 0.0 15. 1 1 1 . 1 1. 7 32 . 5 25.3 7 ,,. ..., . -
30.5 35 . 0 t• . <.' 12.9 S.? 1.8 28.6 20.5 3.7 
30.5 40.0 (:. (: e. 1 7 7 2.5 19.3 e.5 6 . 1 .... . ..,, 
30.5 45.0 0.0 ? . 3 1 . ? 1. a 1?.b 4.5 4.6 
30.5 50.0 (•. 0 .:· . .,:. . 3 .5 8 . 5 . 9 1 . 3 
r; 1 . 9 0.0 (•. C:• 15 . ? 13 . S . ? 33 . 5 30.3 1 . 2 
61. 9 5.0 (; . 0 15 . 5 13.6 . f, 33.2 29.9 1 . 1 
r; 1. 9 10.0 (•. 0 1 :; ., 13 . 8 . 8 34 . 4 30.3 1 . 4 "'. - -..J 
€- 1 . 9 15.0 (•. c;. 14 . 0 11. 2 .e 30 . 6 25.5 1 . 5 r:. q 20.0 !.'. <.\ 12.S 9.6 .7 27.9 22.4 1. 4 OJ 1 .• 
f, 1 . 9 25.G 0.0 12. c;. Q 7 .e 27.0 21. e 1 . f, .... oJ 
r; 1 . 9 30.0 0. C:• 11. (• 8.5 1 •\ 25. 1 2(•. 1 2.1 • \I 
61. 9 35.0 (• . (; 10.3 7.0 1 . 1 23.7 1 7. (,s 2.4 
G 1. 9 40 . 0 (• • <.\ 6.4 4 . 5 
.. , 15.? 11 . 4 1 . 9 . o 
f, 1. 9 4. 5 ' (-: c;.. 0 5.5 3.5 c 13.7 9.0 2.2 .... 
r; 1 . 9 50 . 0 :; . . 0 3.B 1 . ? . 9 9.? 4.5 2 . 3 
61. 9 ss.o " • <;. 2.9 .5 . 6 7.5 1 . 3 1 .6 
61. 9 60.0 t.:• . !) 1. 5 0. () ~c . (« 3.9 (• . !) !) . !) 
121.9 (; . C: ,, . 0 e.7 7.0 .e 2 v. 5 17.0 1 . 7 
121.9 5.0 C•. 0 B.3 6.9 ... 19.7 16.S 1.5 • t 
121.9 1 r; . () C•. <;s e.t. 7 . 4 . ~ 2 0. 3 17.e 1 . 3 
i21.9 1 s - :j c•. C• 6.9 6. ~· .S 16.8 14 . 8 1 . 1 
121 . 9 20 . C: " . 0 s.e 
0:::: 7 7 14.3 13.2 .7 ....... oJ . .., 
1"' " 25.0 ~·. (• 5.9 5.3 . 3 14.6 13 . 2 .? - 1 .•.. ,.. .. c ::: (; . (; (; . 0 0:::: 0:::: 4.9 . 3 13.7 12 . 3 .7 l.:: 1 . .;• .._ .. ..., 
121. 9 35.0 C•. 0 5.4 3.? .6 13.4 9 . 5 1 . 4 
121. 9 40. (): " • <;. 4 . 1 2.9 . 6 10.4 7.5 1 . 5 
o4...,,"' ·~ 45.0 :;. . (• 3.9 2.5 ... 1 ;;. . l) 6.6 1 . 7 1.::. 1 • :. . I 
12 1 . 9 50 . 0 (1 . C.• 3 . 3 2 . 0 . 6 8 . S 0:::: 7 1 . 5 .., . .., 
121.9 55 . ~( :; • . <:· 2.? 1. 6 .5 7. 1 4.3 1 . 3 
121. 9 1£.. f; . 0 (,:. 0 2 . 4 1. 1 0:::: t.. 3 3 . 0 1 . 3 . .., 
121.9 65. ~< (• . ;) 2. <) ... .3 5 . 3 1 . ? a • t 
121.9 70.0 (•. 0 1. 7 0.0 7 4.. 5 C.• . 0 . e . .., 
243.8 0 . C< 0 . (• 3 . B 3 . 4 .2 9.7 8 . 8 . s 
RUN NUMBER ==4 4 
SOL!RC:E [;IA. <CM; ==15.00 
SOURCE SPECIFIC GRAVITY = 1.38 
S 0 UR CE TIME ~UR~TION CSEC; =STEA!iY 
3 DUR CE FL Oi:J RATE ( c cs ) == 253 . 0 
YELGCITY CCM/S~ AT 2.1 CM = 26.5 
PIJSiiION -------MODEL------- -------FIELv------x ~{ - PEAK i'IEAl'I RMS PEAK MEAH Ri'lS l !.. COHC COHC COHC CONC CONC CONC 
(CM :. ( Ci'D tCIO 
243.8 5.0 Q. <:· 7 7 3.3 . :2 9.5 e.s .S oJ •• 
243.B 10. 0 0.0 4. 1 3. €, 
,. 10.4 9.2 c: . .!. . .., 
243.B 15 . {) 0. (1 3.4 3. I) .2 8.8 7.8 .5 
243.8 20 . (} <;s. 0 3.2 2.0 . 2: 8.3 7.3 c: .., 
:243. 8 25. t) (•. t• "7 ., 2.9 .2 8.3 7.5 .5 ..., . -
243. 8 30.0 0.0 3.2 2.7 7 e.::: 7.1 .7 . .., 
243.8 35.;) 0.0 3. 5 2.9 - .4 9. l) 7.5 1.0 
243.8 40.0 (•. 0 3.0 ? 7 .2 7.e €, . 1 c: ..... ..., . .., 
243.8 45.0 C•. Ct 3.6 2.8 .3 9.2 7.3 .? 
243.e 50 .0 0.0 2.7 2.3 ') 7. 1 6.1 c: .... . .., 
243.8 55.;) C• . <.' 2.4 2. (.\ .2 6.3 5.3 .5 
243.8 f..O . (; (: . <:• 2.3 1. 9 .2 6.1 5 . 1 .5 
243.8 i;5. :) (•. (.~ 1. g 1. 3 . 1 4.8 3.4 . 3 00 
243.8 7 Q. C; 0.0 2. (: 1 3 7 5 . 3 3 . 4 .e . .., 
243.8 75.0 (1 . ;;. 1. 1 .5 . 2 3.0 1 . 3 .5 
243.8 80.0 (: • (r 1 7 .7 .2 3.4 1 . 7 c: ~ ..... . .., 
243.S BS.o (1 . Q .7 . 2 . 1 1. 7 . 4 .3 
243.e '?. c;: . (: 0.0 .7 . 2 <:>. Q 1 - . 4 (; . (; L • ( 
2=65 . B Cc. C< (t. 0 2.2 1. 7 . 2 5.8 4.5 .5 
3 €- 5 . e ~. (): 0 . (; 2.8 l. 7 . 1 7.3 
• c: 7 
~ .'J . .., 
,2: ::. 5 . g 1:,) . :,) .... t'1 2.7 2. ~'t . 2 7 . 1 S . 3 .S " .. 
3E-5. e 15.C: (:. 0 1. ';' l. €- . l 5 . 1 4 . 3 7 . .., 
365 . S 2C•. 0 (•. (.\ 2 . (1 1. f, . 1 5 . 3 4 . 3 .3 
3E·5 . 8 25.0 (•. 0 2 .. 2 l. e . 2: 5.8 4.8 c: • •J 
36-5.8 30. ~< C• . t.\ 1.9 1. 5 . 1 5.1 3.9 .3 
3€- 5 . B 35.C: (• • C; 2.2 1. e .2 5.8 4.8 c: . .., 
3G5.8 40.0 .... t'• 
,., . 1. 7 . 2 5.6 4.5 .5 ..... ~. L 
3E-5. B 4 5 . (; (•. (,• 2 . 8 l. 9 . 4 7 . 3 5.1 1 . <} 
36 5.B 5;) . ;.\ C• • ;) 2. 1 1. f, . 3 5.6 4.3 .a 
3E- 5 . e 55. C: 0 . c;. 2 . 2 1. 6 7 5.8 4.3 .e . .., 
3f:.5. 8 :;o. o :~,. ~· 2 . 2 1. 5 . 4 5.a 3 . 9 1 . ;) 
3€.S.8 65 . C: y . c;. 2.1 l. 3 .4 5 . fr 3.4 1 . C< 
365 . 8 70. t) (• . C• 2 . (.\ 1. 3 .3 5.3 3.4 .a 
365.8 75 . C: (1. 0 1. 5 .e .2 7 Q 2.2 c: ..., ... . .., 
:?,f, 5. 8 8t'.:,) (•. (• 1. 5 .7 . 1 3.9 1 . 7 .3 
:,::t; 5. 8 85 .(; c; •• I;• .8 . 3 . 1 2.2 0 .3 . ,,. 
365 . 8 90 0 (r. (r ? C• . 0 C• . o 1. 7 () . !) 0 . ;) 
RUN NUMBER =45 
SOURCE vIA. cc rr;; =15. ()(,: 
SOURCE SPECIFIC GR~VITY :: 1.38 
SOURCE TIME ~URAJION CSEC> =STEftliY 
30URCE FLOhl RATE (CCS ~t = 17(1 .0 
VELOCITY fCVi/S;: AT 2. 1 Cl'i :: 3(':. ¢ 
FOS I iI ot; -------r,ovEL------- -------FIEL~------x ~· z PEAK MEAN R!1S PEAK MEAN R !13 CONG COliC COHC COHC C ONC COHC 
t CM;. (C!O t CM) 
3 0. 5 C• . 0 (•. (• 21:.. 8 1?.8 1. 2 41. G 3 7 . !) 1 .";\ 
3". 5 5.0 (1. 0 21. 9 1 c; . 1 . c; 43.2 39 . 0 1 . 4 
30.5 10.0 r.•. 0 2Ct.9 1 7. 1 • ? 41. 7 35.S 1. 9 ~ . -
30.5 15.0 (•. <;: 1B.4 14 . S 1. 3 37.9 31. 5 2 7 . .., 
3 !) . 5 20.0 (• . ;.~ 15.3 11. 2 1 . 4 32.9 25.5 2.? 
30.5 25 C: (• • C: 12. 9 c;. 4 1 . 4 28.6 22.0 2.8 
30.S 30.0 C•. 0 1 (•. 4 7. 1 1 . 5 23.9 17.2 3.2 
3 <;:. 5 35.0 (: . C• c;. 4 2.4 2.0 22. c;. 6.3 5.0 
3 C•. 5 4~ ;) (1. ~· 1 p .3 . 1 4.8 .9 .3 . "' 
61 . 9 0 . c; (: • c;: 12 . 0 1 (: . 1 . 7 27.Q 23.4 1 . 4 
G 1. 9 5 •\ C• . <.' 1 (t. 9 9 . 4 ... 24.9 22. () 1. 4 . " • t 61 . <; 10 0 (•. 0 11 . 1 9 . 4 .e 25.3 22. <'1 1 .~ 
,; i •::\ 15 !) ( 1 . \) 9.9 s . <) . 9 23.0 19.1 1 . 9 OJ .... 
f, 1. 9 20 v (: . 0 8 . 2 E .. 4 . c; 19.5 15.7 2 r; \0 
G 1. 9 25 . 0 C• . C• ...,. ... 5 . 7 . 9 18 . 5 14.1 2 . ;) t • t 
tit 1. 9 3(•. ¢ (,1 . c;. £., 1 4 . 5 • CJ 15.0 11 . 4 2.1 
G 1 . 9 35.0 C•. 0 f, . 1 3.4 1.4 15.0 a.a 3.4 
f, 1 . 9 40.0 (1. 0 2. €- ". 0 . 6 €.. e 0. c;: 1. 6 
12 1 . 9 C< . .0 0.0 S . ? 4 . 9 . 3 14. 1 12 . 3 .? 
121. <; 5 . 0 <;:. 0 4 . 8 4.2 . 4 12. 1 tr.•. 7 . 9 
121 . 9 1;).Ct (•.Ci 5 . 3 4 . 6 . 4 1 ., ., • 1 .. .9 ., . - ' - • ::> 
121 . 9 15 ·'" 
(1. 0 4 . B 4 . (; . 4 12. 1 1<:• . 2 0 . ,. 
121. ·;.t 20.0 (1. (• 4.S 3.4 . 5 11. 4 e .a 1 2 
121. 9 25. C: 0.0 5 . 2 3. c; . 6 1 3. C• 11;.. 0 1 . 4 
121. 9 3<.' . 0 (<. 0 3 . 9 2.6 . 7 1 I). 0 r; . a 1 . 7 
121 . 9 35 . ¢ (1 . 0 4 7 3. 1 .e 1 i. e 8 . 1;: 1 . 9 
12 1 . 9 40. 0 C•. 0 2.~ 1. 6 .6 7.5 4.3 1 . 5 
121.9 45 . C: ,, . " 3. c;. 1. 5 . £ 7.e 3.9 1 5 
.. -"'\. q 50 .Cc <!• . <.'t 2 . 4 .s .4 ;; . 3 1. 3 1 . 1 .l..::. .J. • ~ 
12 1. 9 55.0 (1. 0 .8 r,. . 0 0 . " 2.2 (,:. 0 0 . 0 
24 3 . 8 <:c .0 , .. ;;. 2. f, 2 . (• .2 6.a S.3 . 5 
24 3 . e 5 . C: (1. (• ? - 2. 1 
~ 7. 1 5 . G c: .... ( . " . .., 243. 8 1 t'l . Q (1. C• 2.5 1. !3 . 2 6.6 4 . 8 . 5 
243. 13 15 . C: (•. 0 2.4 l. 9 2 €.. 3 5. 1 . 5 
243. 8 2C<. Q t•. C• 2.4 1. s . 2 ;; . 3 4.e 5 
243.e Z5 C: (•. (1 2.4 1. e . 2 f . . 3 4 . e . 5 
243.B 30.0 (•. C• 2.3 1. 7 2 b . 1 4 . 5 . 5 
243.8 35. r,~ (•. 0 2. €, 1. e 7 6 . e 4 .e .e . " 
243.8 4C• . C< C:•. C• 1. 9 1. 3 2 5 . 1 3 . 4 . 5 
24:::. e ~s . e: (•. (• 1. 6 l. 0 . 2 4.3 2.6 . 5 
RUN NUMBER 
SOURCE DIA. (CM) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC> 
SOURCE FLOY ~ATE CCCS ) 
VELOCIT Y <CM/5) AT 2.1 CM 
F' 05 I TI ON 
x \' z 
i: Cl'! ;. {C M) ( C~D 
243.S 5" :•, (• ~ C• 
3~5.e 0.0 (: . c;. 
365.8 5.0 (• . 0 
3~5.8 H•.O C:• . <} 
365.13 15 . {) C• . C• 
3~5.e 20 . 0 (: . 0 
3GS.8 25 . ,, C• . 0 
36 5. 8 30. 0 ( : . (',: 
365.8 35 . :_:, ~· . t,'t 
365 . e 4 0 . (; (1 . 0 
365.8 45.0 C• .<) 
ZE. 5 . 8 5 (; " c; • . (: 
=45 
=1 s. oc;, = 1.38 
=STEAliY = 1?t'r .0 = 30. c;. 
-------MOliEL-------
PEAK MEAN RMS 
CDNC COHC CONG 
~ • :;.J .3 . 1 
1 . e 1. 5 . 1 
1. 9 1. b • • I. 
1 -- . ( 1. 5 r;. <:: 
1. 6 1. 3 C• . !) 
1. 5 1. 3 0 . 0 
1 7 1. 3 . ! 
1. €, 1. 1 . 2 
1 . ? 1. 0 .2 
1. 5 1. 0 . .!. 
1.? 1. 1 . 1 
1 . (l 7 . 1 . ..., 
-------fIELli------
PEAK MEAN RMS 
CONC CONC CONG 
2 . 2 . ~ . 3 
4.8 '7 0 '7 ..., . ,,. . .., s. 1 4.3 .3 
4 . 5 3.9 0 . C< 
4.3 3.4 0.0 
3.~ 3.4 0 - (; 
4.5 .3 . 4 . 3 
4.3 3.0 c: . .., 
4.5 " .. ~.o . S 
3 . c; 2.~ c: . .., 
4.5 3.0 .3 
2.6 c 7 . ,,. .., 
-0 
RUN NUMBEF =45 
S 0 UR CE !:1 I A . ( C M ;, = 1 5 . i;. ;;1 
SOURCE SPECIFIC GRRYITY = !.38 
SOURCE TIME DURAf!OH (SEC> =STEADY 
SOURCE FLOW RAtE <CCS' = 170 G 
',.' E L 0 c I I'' cc r~ . .1.s..;1 A T 2 1 c M = . 3 ;.< ' ;;1 
F.' D.S IT I D.N -------MODEL-------
~~ 'f z PEAK MEAH Rff5 
COHC COHC COHC 
r er-: ;. ( c I'!\ C CM; 
!?, 1 . 9 c; . (; ~·. i) 11. 3 9.5 . 7 •• < Q , ...... ,,, . 1 . C• 1:1 ' •• .. . ·.· 1 (1. 2 7 !) < • l . .., 
IE 1 . 9 <:• . c; 2. <;~ 7 5 2.4 1 . 3 
G 1. St · '(,, . ;., .. 3. C• 5 1 .., 5 . ( 
Ii, 1 . 9 c; . (; 4. f;t -;" '": 2 2 -J •J 
Gi.9 () . t~ 5 ,1,. .... 3. 1 2 . 1 
61. 9 c; . (: f,. 0 1 . 3 <;1 t:i 0 r; 
£. 1 . 9 <). Q 7. (:• 1 5 <:• . (.'t !) . () 
12 1 . ·9 <)< • ()< (!. c;! c: - 4. Ii, .. ._, . ( . "' 121.9 (, . (J 1 . ~· 5.5 4 ·:;> .G 
:. 21 9 <! . <!. 2 () 4. 7 ? 7 ~ .... B 
121.9 <) '°< . I; 3. t• 4. l 1. (• 5 
1 "°\ 1 0 c;. O 4. t;. r:. !. •• ·~ 7 7 ~ -. ·-· .., . .:.. 1:21.9 c; . (< 5. (• 1. 5 .2 . 1 
1 ;Z 1 9 !) . i) ~ ... t,t 1 -- . ~ (;r. (;t <) • (;( 
121.9 c. • ~) 7. ,, 1 . 6 C• ,,, ' . () 
-------FIELD------
PEfd{ MEAH RMS 
CONC COMC COHC 
25.? 22.2 1 . 4 
23.5 'f.., ,,, • ( • I; 3.G 
18.0 .• 7 tt . •J 7 ~ •.J • ,_ 
12.B 1 . 7 1 . 3 
B.5 .4 5 
g. Cc .4 3 
3.4 Gt . c;~ r; f; 
3.9 <) !) 0 . () 
1 4. 1 11 . G 1 . 2 
13.7 1 C<. 7 1 . 4 
11.8 6. 1 2 . <) 
1 C•. 4 2.6 1 . 3 
€, . 1 0 .. . ,. • oJ 
3.9 .4 .3 
::; . 4 1;._c;. c;. V 
4.3 <:' . ,, !) . () 
'""' ...... 
RUN !i!Jl'IBER =46 
SO!JRC£ !)!A. tC!O =15.0C• 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION CSEC> =STERD1' 
SOURCE FLO~ F.ATE CCCS) = 100.C< 
VELOC I TY tCM/S) fiT 2.1 CM = 33.4 
POSITION -------MO~EL------- -------FIEL~------
x y z PEAK l'IEAN RMS PEAK MEAN Rl~S 
CONC CONC CONC CONC C ONC CONC 
< c~;. ( Cf'l) < cro 
30.5 0. v (t . (: 1 7. " 13.3 1 . 1 35.7 29.4 2.0 
3 C•. 5 5.0 C•. C• 15.9 12.S 1 . 1 33.9 28.5 2 . ;) 
3 0. 5 10 . 0 Y.0 13 . 5 lY . 3 1 . 5 29.7 23.7 2.9 
3 0. s 1 s . ;} (• . 0 11. g !3 . 4 i .. , 26.G 19.9 3.? •• C'I 
30.5 25.0 0.0 f . . 1 1. e 1 . 4 1 5. 0 4.e 3.6 
30.5 30.0 (•. Q 3.9 (•. Q . 4 1 (•. 0 ~·.Cc • 
. 
1 . 1 
€ l. c; C: • 0 <::. 0 8. i;. 6.7 .6 1 9. 1 16.3 1 . 3 
G 1. 9 5 . ;) (•. C• 9 . (• 6 :P. .9 21. 2 16.5 2.0 • <;/ 
€ 1. 9 10 . 0 <::. <:: c; . (: f .. 4 1 . 1 21. 2 15.7 2.4 
61. 9 15 . 0 (•. <) 9 .2 5.5 1. 3 21. 6 13.7 2.9 
6 1 . 9 25.v 0.0 7 . 7 7 '7 1 . 6 18.5 e.s 3 . I} ._ .. ._. 
61.9 30. 0 (•. C• 4 . 8 1 . 1 . 9 12. 1 3. ;,\ 2.3 ..... 
121 . 9 0 . c- (•. 0 4.3 3 . 2 . 4 IC•. 9 e.3 1. 0 N 
121 . ~ 5. :) (•. C• 4 . 1 3 . C• . 4 1C•. 4 7.8 1 . 0 
121 . 9 10.0 (t. 0 3.5 2 . 5 .4 9.0 6.6 1 . (; 
121.9 15.0 (• 0 3.4 2.3 .5 B.B 6 . 1 1 . 3 
121. 9 25.0 (:. v 2.6 1. 7 .4 t.. e 4.5 1. 0 
121 . 9 30. 0 (• • <) 2. 1 1.0 . 4 5.6 2.6 1. 0 
1 21 . 9 35.0 t;•. 0 1. 5 '7 .2 3.9 .9 
c; . .., . .., 
243 8 (). 6 c•. c• 1. 7 1. 1 . 2 4 . 5 3.0 .5 
243 e 5.0 (• . 0 1. 7 1. 1 .2 4 . 5 3 . I) c; . .., 
243 . 8 1C•.0 C•. 0 1. 6 1. 1 .2 4.3 3 . 0 .5 
243.B 15.0 0.0 2. 1 1. 3 '7 5.6 3.4 .e . .., 
243.8 25. () c•. t• 1. s 1. () . 3 4.S 2.6 .. , • C'I 
243 e 30.0 (•. 0 1. 5 . 7 '7 3.9 1 . 7 .e . .., 
243 . 8 35. ;J (•. (1 1. 1 . 5 .2 3. C• 1. 3 .5 
243 . 13 4<). 0 (• . 0 .e .3 . 1 2.2 .9 '7 . .., 
:2 43 .B 45.C< (•. C• 1 . (• .3 . 1 2.6 .9 .3 
2 43 .8 55.0 0.0 . 7 <L 0 0. (f 1. 7 (t . I) v . I) 
243 B f,!). 0 (•. (1 .5 0 . 0 () . I) 1. 3 C•. 0 C< • ;) 
365 . e 0.0 t;•. f,t l. 1 .7 . 1 3. (• 1 . 7 .3 
365.B 5.0 (• .C• 1.3 p . 1 3.4 2.2 .3 . :;/ 
:::i&s . e 10.0 0.0 1. 0 .5 . 1 2.6 1 . 3 '7 . .., 
365.8 15.Q (•. 0 1.3 
"'7 . 1 3.4 1. 7 .3 •I 
::::t.s e 25." (l. 0 l. 0 .5 . 1 2.6 1 . 3 .3 
365 _8 35.0 <!•. (1 p . 3 . 2 2 2 . 9 . 5 "' 
RIJN NUfH:Eli' =41!-
SOURCE DIA. CGM) = 15. Ct<:• 
SOURCE SPECIFIC GRAVITY = 1.3£ 
SOURCE TI"E DUFATICN CSEC) =STEADY 
SOURCE FLOY RATE CCCS) = 100.0 
VE L 0 CI T 'r' ·. C fi /·S } AT 2 . 1 C 11 = 3 3 . 4 
P IJS IT I ON -------HDDEL-------., ;.; 2 .... I PEAK MEAN RMS 
. .• CONG CONC CONC 
t CM;. tCM) ( C'M ;1 
6i.9 {!t t~ <:•. ,, B 6 ;; . 9 . ? 
t 1 9 !) . (} . 1 . 1;1 7 4 4.B 1 . 3 
G i. 9 0 . ;} 2. ~· 5. 7 l. ? 1 . r.) 
61. 9 I) . 1} '.3. i) 
f, 1 . 9 "'< :'(·' 4. 1;. .. ' 4 .j 4. 3. 7 ., .3 . .., 
€ 1 9 I} . I) 5. <;1 3. 1 2 2 
~ i 9 () '~ . ~ b. t• 1 2 C• <) t). t) 
f,1. 9 c; . <) 7. <;1 1. i:. .3 I} . V 
121 . 9 (~{ . Q 1:1. ti 4.3 3.4 .5 
121. 9 c;. O 1 . <:• 4. 1;1 2.B . i; 
121 . 9 !) . 0 2. t• 3. 6 1.7 . r; 
121 9 c; O 3.0 3.5 8 4 
! 21 . 9 () . () 4. C• .... ..., ... .3 .::... . ' • • :J 
:21.9- (f . (; 5. 1;. ..,. -~-~ .3 . :? 
121.9 (~ :\ 6. <:• 2. 1 .., . 1 • ,J 
21. 9 i;.. 0 7. C.• 1 8 7 . 1 • •of 
-------FIELD------
PEAK MEAN RMS 
CONG CONC COHC 
., :'1 .,_ 
- ., • .J i6.13 1 . 5 
17.8 12 1 3.v 
i 4. 1 4.5 2.6 
1 1 1 Cl 1 1 . ,. 
9.5 .9 ."\ .0 .... 8 1;. 4 <:: ..,. w 
4 8 !) . !) Q -:) 
4.3 9 !) <) 
1 C•. 9 f' ~ .; . "' 1 2 
1 C•. 2 7.3 1 . 5 
~1. 2 4. = •• .J 1 . 5 
9. C,t 2 . 2 1 . 1 
7. 1 .9 . ... 0 
~~ . t~ a <:: . , . ..,. 
5 . G . ·;t 3 
4.B 9 7 " 
RUH ~Wl1BER 
SOL!FCE t•IA . <:Cl'lf 
SOURCE SPECIFIC GRAYITV 
SOUFCE TIME DURATION CSEC> 
SOURCE FLOY RATE (CCS> 
VELOCITY (C!USi AT 2.1 Cl1 
., ... 
C CM :1 
30.5 
3 r; . 5 
3 0 . 5 
30 5 
3!.i. 5 
3 (; . 5 
3 C•. 5 
€- 1 . 9 
f, 1 . 9 
~ 1. ~ 
G 1 . 9 
€- 1 . 9 




12 i. 9 
12 1. 9 
121 . 9 
121. 9 
121. 9 
121 . 9 
121 . 9 
2 4 3. 8 






24 3 . B 
POS I TI OH 
y 
CCM) 
0 . 0 
5.0 
10.0 
15 . (; 
20 . 0 
25.0 
30 . C< 
O.C: 
5.0 
10 . " 15.0 
ZC•. C: 
25 . 0 
30. <;: 
::::s . ~) 
v.o 
5. ;.) 
lf; . C: 
15.0 
20 . C: 
25 . 0 
.,:. <;. • (; 
3 5 .0 
C; • 0 
5.0 
10.C: 
15 . .C• 
20 . .v 
25.0 
30 . (; 






(; . (; 
Cr. 0 
0.0 
C• . 0 
(t . c;. 
C• . 0 
(: . (: 
:.:·. 0 
<;:. (: 
:.:· . e• 





~· . (• 
0 . (; 
t• . :;. 
<:: . O 





~ . c;. 
0.0 
0.0 
0 . 0 
=4 7 
=15 . C•v = 1. 32 
=STEACiY 
= i0<.'.0 = 33 . 4 
-------MOCiEL-------
PEAK MEAN RMS 






£ • . 3 
1 ..• ... 




t.. 2 s b 
4 . 5 
3 . (• 
3.7 
2.>3 


















1 i;.. 5 
7.6 
4 . 4 




























1 . 4 
1 . 7 
. .,. 7 - . ..., 




1 . " 1 . 3 
1 . 4 
1 . 5 




c; . ..., 
.5 
c; . .,, 
. 4 








. 1 • . 1 
-------FIELD------
PEAK MEAN RMS 





















£ . 6 
4 . e 





4 . 3 
3 . 4 





18 . 7 
11 . 1 
1 . 7 





0 c; ... ..., 
6.0 
7 Q ..., • .r 
0 . ;) 
7.5 





1 . 7 
1 . 3 
3.9 
2.2 
2.6 ... .. .:. .o 
2 . 6 
1 . 7 
1 . 3 




- • t 
3.6 
5.4 
2 . 6 
!.' . 0 
1. 5 
1 . ;; 
£ . 2 
3 . 0 
7 7 ..., . ..., 
3 . ? 
2 . 8 
1 . 1 
1. 2 
1 . !) 
1 ~ . -• ? 
1 . -
1 . 3 
1 . ;) 
. e 
. 5 
c; . ..., 
.s 








RUN NUMBER =48 
SOURCE r!!fi. (CM) =15.00 
SOURCE SPECIFIC GR~YITY :: 1.38 
SOURCE TIME DURATION CSEC) =STEA~Y 
SO!JFCE FLO!i.l RATE <CCS.) = 17Cs .Cs 
VELOCITY CCM/S) AT 2.1 c l'I = 40. (• 
PQSIT!Oti -------MODEL------- -------FIELD------
:i{ y z PEAK MEAN RMS PEAK 11EfiH RMS 
CDHC COHC CDHC c ;)?{ c CONC CONC 
( GN ;: < G l'1 j ( Cl1;. 
3<;:. 5 <;:. <;: 0.0 -:i- - 18 . 7 l 5 45.7 38 . 4 
.., , 
'..j . ( 0:. • .., 
3C•. 5 5. !) C•. C• 2S . (• 2 :2. 4 1 - 7 s 1. 3 43.9 2 . 4 
3(•. 5 1 0 . (; 0. (; 24 . 8 2(•. 2 - , 47 . 2 40 . 7 3 . 4 .!. • •J 
30.5 15.0 (•. ~· 19.5 13.6 l . :2 39 . 6 29.9 3 . 9 
30.5 20.0 0.0 14. 1 7.7 3 . 4 3 C• . e 18 . 5 7 .., • 0:. 
3:.; •. 5 25.0 :.; • . 0 14.8 ..... .., 3 . 3 3 2. () 7 . 1 S . 1 ~. t 
30.5 3C•. 0 (•. 0 2.6 .2 .2 6.e . 4 
r:; . .., 
G 1. 9 0 t'< (• . Ct 12. 1 1 (• - 3 .? 2?.2 ·~7 7 1 . 4 _.., ..
€. 1 . c;; 5.0 0.0 13.2 11.3 1. I; 29.2 25 . 7 l . ~ ...... •::\ 10.0 C• . 0 13.9 1L1 1 . 1 3(•. 4 25 . 3 " . t:'I 1 • : ..!. • 1. 
1£.1. 9 15.0 0. 0 11. <;. e . 1 1 . 1 25.1 1 c; . 3 2 . 3 
;; 1 . 9 2'-'. 0 (• . 0 9 . 4 6 ., 1 3 22. () 15 . 2 2 . 9 
6 1 . <; 25. (} o r; 11. 2 5.7 - , 25.5 14.1 5.2 I! . .., 
61. 9 30.0 C• 0 .. .., 2 . C• 1 5 1 6.3 5 . 3 3 s o . t 
61. 9 35.0 (•. <;. - c:: 0 . 0 
, 6 . 6 <:• • <) .e I-' I! . ·-· . .., U'1 
121 . 9 () . 0 (•. (.'t 6. 1 4.9 . 6 15. (.'t 12 . 3 1 . 4 
121 . 9 5 . 0 (•. 0 £.. 2 5.2 .. 15.2 13.0 1 . 1 .... 
121. 9 1 !) . 0 C•. C• :; ~ 5. 1 ... 16 . S 12.S 1 . 6 "' .. . t 
121.9 1 5 . (; <;.. 0 5. 1 3.4 .e 12.e e.e 1 . ~ 
i? 1 Ci 2("t . t< C• 0 4.9 3.0 _9 1., 7 ?.a 2 . 2 - . "' 
121. 9 25.0 C•. C• 5.8 7 "7 1. 2 14 . 3 e.5 2 . <; .., . .., 
121. 9 30 . () C• . C• 4. 1 1. 9 . 9 1 (•. 4 5. 1 2 . 3 
121.9 35.0 (i . (i - - 1 . 1 . 7 8.3 3 . 0 1 . 8 ...:: .. £ 
243. 8 (• . () C•. (• .... '"7 1. 9 .4 7. 1 5.1 1 . () ~. t 
243.8 5.0 (•. 0 2.9 1 . c; .4 7.S s. 1 1 . I) 
243.8 1 () . Q C•. C• 7 •'"I 2.3 . 4 8.3 6. 1 1 . 0 .;.,. ~ 
243.8 15 . 0 (1 0 2.6 1. 7 . 4 ~ .. e 4.S 1 . <) 
243.8 2Cc . 0 (•. (• 2.? 1. a .4 7. 1 4.8 1. () 
243.8 25 . 0 C•. 0 3.7 2. 1 . 7 9.5 5.6 1 .e 
243.8 30 . 0 C• . (• 2.5 1 . 3 .4 f, . 6 3.4 1. () 
243.8 35. (; C•. 0 ? 7 .e .4 6.1 2.2 1 . 1 ..... .., 
243. 8 4!) . 0 C• . C• .7 C•. t't !) . () 1.? (• .Q {.\.;) 
365.8 ,, . (; C•. 0 1. e 1.3 .2 4.8 3.4 r:; . .., 
365.B 5.0 (• . 0 2.0 1. 3 .2 5.3 3.4 . 5 
3E-5.8 10 . (: (s . 0 2.6 1.8 3 6.e 4.8 .e 
365.8 15 . () (•. t' 1. 6 1. () . 1 4.3 
.... .. . 3 .:. • l!t 
365.B 20. (): C• . 0 1. 6 1 . 1 . 1 4.3 3 . 0 . 3 
3G5 B 25. Cc t.:• . C• . 1 . f, .8 .2 4 . 3 2 . 2 . 5 
365 . B 3<). 0 C•. 1;. 1. 1 . 7 . 1 3 I) 1 . 7 7 . .., 
36 5 fJ 35.0 (•. (• 1. 1 
.., . 2 3 . () 1 . 7 . 5 . t 
RUN NIJMf:ER 
S 0 U R C E !:· I !=: ( C rr: ; 
=4 8 
=15. O<:: 
SOURCE SPECIFIC GR~VITY = 1 . 38 
SOURCE TIME ~~RBT!OH (SEC > =STEA~ Y 
SOURCE FLOY RATE CCCS) = 1?0.0 
VELOCITY CG"/S) AT 2 1 CM = 40 . 0 
POSITION -------MODEL-------
:.:: y z PEAK MEAN FNS 
CON C CONC COHC 
(CM) CC!O (CM :0 
61. 9 (\ . 0 C•. <) i 1 . r; 9. 7 .e 
li-1. 9 <) • (; 1 . (,: 11. 2 (. B 1 8 
b 1. 9 (,~ . () 2 . (• H• . 4 2 3 1 . 4 
€, 1. 9 1/ . C: . 3. (t i:' .... 'J • .-!. . 7 . Ii, 
bi. 9 <) . Q 4. !) b . 3 7 . ..., 7 . .., t; 1 ':\ 0 . 0 5. (,• 4. 3 ..., . 2 "-
6 i. 9 (,' . ,, f .. ;.~ 3 . 1 I) . () . i 
61.9 i) . 0- 7. c;i 3 . 1 <i .c;. . 1 
-121. 9 (,l • () C•. 1;. 6 . 9 4 . 6 . 8 
121 . 9 I} . C< 1. c;: t_:. '? 4 <) 1 I) 
121 .9 (,~ . :.) 2. C• 5.5 2.3 1 - (.l 
12 1 . 9 (~ . (; .::; . c;. 4 q 1 <;t 6 
121 . 9 0 . ') 4. t) 4 . C• . 5 • • '1" 
21 Q 1;. . (; 5. <) ,,. 2.8 7 2 .J 
12 1 9 ;) • Cl ;; <) ·=· ,:'• -. "' . 2 2 121 9 1;. (; 7.0 2 . 4 2 .2 
-------FIELv------
PEAK MEEHi RMS 
CONC com: CONC 
2 f. . :2 22 . ~ i . i!, 
25.5 1 €, . 5 7 Q .., . ,, 
·j ., Ct 
--.J. " r; . 1 3 5 
19.5 1 . 7 1 if, 
i5.4 .9 v . '-' 
1 c; •. 9 .4 i:; . .., 
f; . <) C•. 0 .3 e. 1;. <:· .<) 7 . ..., 
i6.13 11 . 6 1 .-:; 
1 f. . e 1 <:•. 2 ., 4 .... 'T 
1 3. 7 r; . 1 •"'\ ;: ,:. . "" 
12 3 2.6 1 6 
1 C•. 2 1 . 3 1 . i 
7.3 -~ i:; . .., 
7.3 .4 .5 
6.3 4 i:; • o.J 
,_. 
°' 
RUN NUMBER =49 
SOURCE IHA. ( c !'1) =15.0(• 
SOURCE SPECIFIC GRAVITY = 1.38 
S 0 UR CE TIME DURATION CSEC) =STEADY 
SOURCE FLOW RATE <ccs; = 105.0 
VELOCIT'1' tC!1/S) RT 2.1 CM = 42.5 
POSITION -------MODEL------- -------FIELD------
·,; " .!. PEAK MEAN R11S PEAK I~ E AN Rl1S " CONC CONC CONC CONC C ONC CONC ( CN;. ( c f'l} (err;;. 
30.5 0.0 <::. 0 1 c;. 2 14.7 1. e 3 <;. 2 31. e 3.1 
30.S 5.0 (•. C• 16.6 13.0 1 . B 3 s. 0 22.B 3.3 
3 0. 5 1 Ct • 0 (•. 0 15.7 <;. 7 2.8 33.5 22.6 5.6 
30 . 5 1 s. o C•. o 11. 9 4.3 3.3 26.B 1 ;; •. 9 ?.? 
3i;:. 5 20.0 0. 0 t.~ 0: 0 u .. e 1 . 3 2.4 . ..., . ,. 
3:.;. . s 25.;) C•. C• 1. 5 0. !.' i;..;) 3.9 1.'.;) C< • 0 
E- 1 . 9 0 . 0 (•. (• 1 <:1 • 3 7.3 1 . 3 23.7 17.6 2.e 
61. 9 5.0 ~·. ~· £. 1 5.5 1.2 19.3 13.? 2.7 
E-1.9 10.0 y. c;. e. <:· 4.tl 1. 6 1 ~. 1 12.1 3.7 
•• < Q 15.0 (.1. (• 7.5 3. 1 1 .. 18. 1.' 8.0 7 Q C"I 1 .• • C"I .., .. 
6 1 . 9 zo.o 1;.. 0 f., . <:• 1. 5 1 . 1 14.8 7 0 2.8 ..., . ,. 
G1 9 25. :;:. C•. i;. 5. 1 7 .6 1 ., ~ .9 1 . G 
I-' 
• oJ -. ., ....i 
61. 9 30.0 <:•. 0 c; <:•. (,: <:·. 0 1.3 1;. . (; 0 Q . ~· 
i •) < •::\ (,'< • t'< (1 •'1 4.5 2 . 9 .... 11.4 7 . 5 1 . i' ~ - 1 .• ... . I 
121.'3 5 . 0 ¢.0 3.6 2.4 .5 9.2 6 7 1 . 2 •• oJ 
121 . 9 1 !) . 0 (•. <:· 3. f, 2 . 4 . b 9 . 2 f, . 3 i . 5 
121.'3 15 . <:< (~ . 0 3.3 2. 1 .7 e . s 5.6 1 . e 
121.9 21.'. 0 (•. !) 4.3 2. 1 .... 1 (•. 9 5 . r; 1 . B . ' 
121. 9 25 . 0 (• . c;. 3.e 1 . 5 . 7 9.7 3 . 9 1 e 
12i. 9 30. Q C•. C• 3.3 1 . <) .7 e.s 2 . r; 1 . B 
121 . 9 35 . 0 (•. v 2.0 . 2 . 2 5.3 . 4 .5 
243.e C•. o c•. c• 1.5 . e . 2 7 ~ 2 . 2 . 5 .., . , 
243.e 5." (I . (t 1. 3 . 7 .2 3.4 1 . 7 . 5 
243.e 10.0 c•. <:• 1. 5 . e .2 3.9 2.2 .5 
243.e 15.¢ (: . (t 1. 7 .7 .2 4.5 1 . 7 .5 
243.B 20. C• c•. C• 1. 9 ., .3 5. 1 1 . ? .e . ' 
243. e 25.G (•. v 1. 7 . 5 7 4.5 1 . 3 .e . .,, 
243.8 35.o c•. <:• 1. f, . 5 . 2 4.3 1 . 3 .5 
3~5.8 (; . 0 0. 0 .e 7 c;. . " 2.2 Cl 0 . " . ..., . ,. 
3E. 5. e 5 . t) (•.I) .7 .3 I). 0 1. 7 .9 0.0 
:.::e. 5. e 1 c;. . 0 0 . 0 .7 .3 0 . " 1 . 7 Cl v.O • .r 
365.8 15 . C< C•. i;. .? .3 (1. 0 1.? .9 0 . 0 
36-5.0 20.0 (I . (; .? .2 0 . (; 1. 7 . 4 0 . 0 
36.5.8 30.0 0. 0 . 5 .2 !) I~ 1 . 3 .4 i) . i) . ~ 
365.B 35 . (; (I . I) . 7 (: . (; 0 . 0 1. 7 0 . 0 0.0 
RUN NIJl'iBER 
SOURCE DIA. (CM:: 
SOURCE SPEC!~IC GRAVITY 
SOURCE TIME DURATION CSEC> 
SOURCE FLOY RATE tCCS) 
VE l 0 CITY ( C 11/S ) AT 2. 1 Ct~ 
x 
t CM :1 
3C•. 5 








G 1 . 9 
61.9 
€, 1 . 9 
Gi 9 
€, 1. 9 
61. 9 
61. 9 
121 . 9 
121.9 
i 21 . 9 
121 . 9 





243 . 8 
243 . 8 
Z43.8 
2 43 . 8 
243 e 
243 B 
2 43 . El 
2:43 . B 
243 . e 














25 .. (; 
3C• .. C< 
35. C: 
!) . C< 
5.0 
10.0 
1 5 . C: 
20.0 
25 .. 0 
3C• . C< 
35.0 
1'< ·'! 




20 .. a 
25.G 
30 . !) 
.::5 . 0 
() . Q 
5.0 
1 :\ :'! w • w 
15 . (; 






~\ . ;) 
5 . (; 































0 . 0 
0.0 














=15 . 00 = 1 . 38 
=STEA!iY = 229.0 = 44. 0 
-------MODEL-------
PEAK MEAN RMS 






17 . 3 
14 . ? 
1 (i . 2 
15 . 6 
15. 1 
12.4 
1..:- . -~ 
12.4 
11. 0 




6 . 1 
6.B 
f,. 3 
,; c:: "' . ..., 
,; "7 














1 . 1 
1 . 1 















c:: c:: .., . .., 




















" . o 








7 c:: ..., . ..., 
4.2 
4 . 7 
3 . 4 
1. 5 
1 . 2 
1.2 
1 . 1 
1 . e 
2.1 
.., 7 .:.. . ..., 
2.3 
1 . 0 
.9 .e .. , .o 
1. 1 
1 . 1 
1 . 4 
1 . 4 


















?EAK MEAN RMS 
COHC CONC CONC 

















17 . 2 
15. (,\ 
1E· . 5 
15 . 4 
15.9 
15.4 
1 ? 7 ..... ..., 
B. f.' 
7 . 3 
f,. 1 
6 . 6 
6 . G 
5 . 6 




3 . 9 




4 . 3 
43 . 4 




1 E. . 3 
6 . 3 








1 . 7 
14.S 
13 . 4 
11 . 4 
11 . 4 
9 . 5 
e . o 
6.6 
4.3 






:2 . 6 
2.2 
.4 
c;. . 0 
2.2 
2 . €, 
1 . ? 
1 . 7 
1 . ? 
1 . 7 
3.6 




8 . 5 
4.0 
2 . 2 
2 . 3 
2 . 1 
3.G 
4 4 
5 . 2 
5 . s 
2 . 6 
2.0 
1 . e 
1. 9 






1 . (j 
.5 .e 
.a 
1 . C< 
1 . \) 
1 . 1 
.S 











SO~RGE C•IA. CCM~ 
S OJ§R CE B P E C I f I C G F f4 If I T Y 
.SOURCE TIME ~URATION (SEC) 
SOU~CE FLOY RATE (CCS; 
V E L 0 C I T Y : C r~ / S ;. A T 2 . l C ~1 
PO£!TI0~{ x y -.:... 
(CM;. ( c 11) i. CN;. 
€- 1 . 9 C;< • (~ <:•. (;• 
bi. 9 "'t'. :'< " .. "' •'1 l ... € • c (· . (s 2. <;1 • ! ,. 
G 1. 9 (,\ . ;) 3. !) 
€- 1. '3 <:< J; · 4. 1;. 
r; 1 . 9 (,~ ·. (~. 5. C• 
6 1 9 <; . ~; t•. 1;. 
fl. 9 .C• • & 7. t• 
121.9 <:< . (; <;1. 1; 
~ 21. 9 C<. 0 1 . (,• 
121 . 9 <:•. <'r 2. (;! 
: 2 ... 9 ~;· . \~. 3·. C1 
: 2 1 9 ( . Q 41 • c;! . 
12 i . 9 C) • (,\ C' ,i, .J ... 
121 . 9 i) . i} ti, .. <;1 




=STEAD~ = 222.0 = 44 0 
- - - - - - -· i'l 0 C• E L -· - -· - - - -
PEA~· t1EPH P. i'iS 
CONC CONC COHC 
13.9 11. 2 1 . 1 
13 1 ........ t • t!. 2.4 
!<:•. 4 2.3 1 . i' 
~t. t• .8 v . "' 
fi.,. 3 7 .4 • •.! 
4.5 .3 .2 
2.3 c;1. t;t 1 
2. (t C•. t• c(. (;. 
7.2 5 . Ci 1 . 1 
7. C1 4.3 i . 3 
€ .. 5 ·~ ., '- • •J 1 . 2 
;; • <) 1 . c• B 
5.5 .5 r:; . .., 
4 ·=· .5 ""j . " 4. 1 <;1. t;t .2 
4. <) <!•. <!• .2 
-------FIELD------
PEAK HEAH RMS 
CONC COHC COHC 
3 C•. 4 25.5 2. 1 
29; .t;r ' 17.4 Zi • 1 
23.9 €, .. 1 4.3 
21. 2 2.2 2. 1 
15.4 a 1 . 1 . ,. j-o 
11 . 4 .9 .5 "° 6. 1 c;! . <) "1 . .., 
5.3 !\t :'t {_\ . (} 
17.4 12:5 ~ " .::. . .., 
i 7. c1 i(.'r. 9 3 . t) 
15.9 €, . 1 3. (f 
14.8 2.G 2.1 
13. 7 ' 1 . 3 1 . 3 
1 c•. 7 1 . 3 .a 
!<:•. 4 £;t. v .5 
i ,, . 2 <L<) 5 
RUN HUMBER =51 
SOURCE: t•IA. u:: l'i) =15.0Ct 
SOURCE SPECIFIC GF.~YITY ::: 1. 38 
SOURCE TIME DURATION CSEC> =STEADY 
SOURCE FLO~ RATE CCCS) ::: 170 .0 
VEL!JC! TY (Ci1/S) AT 2 . 1 CM ::: SCI • C• 
PO£IT!ON -------MODEL------- -------FIELD------
•• y z PEAK l'lEAN RMS PEAK l'lE fiM RMS " CONC CONC CONC CONC C ONC CONC 
(err;;. ((11) ( CIO 
3<;:. 5 0.0 0.0 2~.7 20.0 2.6 53.3 4 c;. 4 3.9 
3 C•. 5 s •j C• . 0 25. 1 17.9 2.9 4?. ;; 37.1 4.b . \; 
30.5 1 v . C< 0. 0 22.7 1 3. 0 4 . i; 44.3 2e.e e . 9 
3C•. 5 1 s . C< (•. (• 19.? 5. !) 4.9 39.9 12.S 11 2 
30.5 20 . 0 C• . 0 5 e .~ .6 14.3 a 1 . 6 • .r 
61.9 (•. 0 t• . (t 13.2 9.9 1 . r; 29.2 23.0 3.2 
61. 9 5 . (r c; •. c;. 12 . 5 9. 7 1. 7 27.9 22.6 3.4 
G 1. 9 10 . C< C•. C• 12.4 .8 . 4 2 . 3 2.?. ? 19.9 4.!3 
61. 9 1s . v 0.0 12.3 t. . 2 3 . 0 27.5 15.2 6.~ 
G 1. 9 20 . 0 (• . <.\ 11. 9 3 . 7 ...... 26.8 9.5 r; . s .!.. • l 
61. ~ 25.0 C•. 0 le• . f.. 1. 3 1 . e 24.3 3.4 4.7 N 
£ 1 . 9 3!) . ;_\ 0 . {;. . 8 (• . Ct 0 . t,'t 2 . 2 C• . !) c,. o 0 
121. 9 0 . 0 <:• . 0 f, . 3 4 . 0 1 . 0 15.4 1<).2 2 . 4 
12 1. 9 5 . ;) C•. C• S.? 3.6 s 14 . 1 9 . 2 1 . 9 
121.9 10.0 <:·. 0 5 B 3.6 1. 0 14.3 ~-2 2.4 
121. 9 15.ti (• . <.\ b. (• 3.2 1. 4 14.8 8.3 3.4 
121.9 20.0 ¢.0 5 . II, 2.6 1 . 4 13.9 6.e 7 c; .., . " 
121.9 25.;) C•. I:• 5 . 5 1. g 1 . 3 13.7 4.8 3.3 
121.9 3(;. 0 <:·. ¢ 7 a . 7 .e lv.O 1 . 7 2.1 .,_ .. .,,. 
1 ·) • .:'! 35.0 (•. C• 2 . 9 0. ;_\ . 4 7.5 <.\ • !) 1 . 1 • - 1 .• 
243.e <}. 0 <:·. C:• 2 . 7 1. 6 7 7. 1 4 . 3 .e . .., 
243.8 s . C< C• . C• 2 . 2 1. 5 . 2 5.2 3.9 .5 
243.8 10.0 y . <;. 2 .~ 1. 5 .4 i&. e 7 Cl 1 . (; -...! • .r 
243.2 15.0 (•. (1 2.5 1.5 . 4 b. ;; 3.9 1. 0 
243.8 ~0 . 0 (• . (t 2 . 6 1. 3 .4 6.e 3 . 4 1 . 0 
243.8 25.0 C•. C• 2 . 5 1 . C• . 4 6.6 2.6 1 t\ • ¥ 
243.B . "3C•. 0 y. c; • 2 . 2 .7 7 s.e 1 . 7 .e . .., 
243.8 35 . <) C• . C• 1. 8 . 3 . 3 4.8 . 9 .8 
243.8 40.0 0.0 2.3 .7 . 2 6. l 1 . 7 
c; . .., 
243.8 45. () (•. C• 1. 9 .2 . :2 5. 1 .4 .5 
36 5. 8 " . 0 c; • . C:• 8 .5 <). v 2.2 1 . 3 () . i; 365.8 5.0 C•. C• 1 . C• .7 C• . ~) ., ,; 1 . ? 0 . 0 -. "' 
365.e 10.0 ". 0 8 
c; 1;. • " 2.2 1 . 3 0 . " . .., 
365.S 15.0 C• • <.~ . 5 0. <) C• . 0 1. 3 C•. 0 0 . ::) 
RIJH rilJMBE!? 
SOURCE !:.IA. (01) s o u R c E ~s P s c ~ F I,.C G R'ft' v:I r·y~_ . 
SOURCE TIME ~URATIOH CSEC) 
SOUF~CE FL.O!:J·.!i:fiTE (COS1 
VELGCIT'r' <:CM/s·; AT 2.1 .. f,:11 
POS!TIOH 
r,; .. .•. y z 
(CM) (CIO . ( C.f1 ;• 
E 1 . i;~· I} . (} . <:• •. '.O 
6 1. 9 (<. (< 1 . <) 
f, 1 . 9. ;} . {) .. 2. I} 
6 1 . 9 (;! • (; . 3. 1;.· 
:; 1 . 9 . ;,\ .. () . 4. !) 
€- 1 ~ "<) .1; 5. <;! ,. .. 
;; 1 . 9 .. ~.-. '1 .· .. f. ... C•· 
€- 1 . 9 1:. . I). 7. 1;. 
121 . ·;i C< .' 0 · . ~;··· C• 
121. 9 !) . «; , (· L 
121.9 g '. g: .: 2.v 121. 9 3. () 
121. 9 L'< ·. Q·· , 4. C• 
~ :;: 1 q I} . !) 5. 1; 
121.9 C< • ~:<. 6. ~· 
121.9 <) . <} 7 ('1 
-£: 1 
-·J L 
=15 00 = t.39 
=STEA~Y = 170.0 = 50.0 
-------~O~EL-------
PEA~ MEA~ RMS 
CDHC COHC COHC 
13. 1 1 I). 2 1 . 3 
13.3 ~; . 4 2 3 
1 <• . 1 ., 7 ._ • • ;i 1 7 
9. (;t 1 . i) e 
5. 1 .5 4 
i.: .. 3 7 2 ·.: .., .. 
.j ~ .2 .2 
.3. 4 .2 1 
f, . 1 4. 1 .9 
Ii: 1 • L 3 3 1 1 
5.4 1. 9 1 . () 
4.9 1 . t;< .7 
3.9 .5 .4 
3.4 . . J 7 • •J 
3.3 .3 .2 
3 1 . ·-· 2 
-------FIELv------
PERK MEAN RMS 
COHC CONG COHC 
2 ~,. () .-. -:: r:: o!...:i. ·.J 2.5 
29.4 15.7 5 . !) 
23.4 6.1 4.3 
21.2 2.6 2.1 
12.8 1 . 3 1 1 
15.4 a c; . ,.. •J 
9.2 .4 .5 
8.8 4 . .J 
15 . t.) it~. 4 2. i 
1 5 . !) 8.5 ? .., ~.I 
13.4 s. 1 2.5 
12.3 2.6 1 e 
i .. ,, :tf . \, . """ 1 . 3 1 . i 
8.8 a .8 . , . 
B.5 .9 .5 e. <;. . -:: c; . " 
N 
I-' 
RUN HUMBER =52 
SOURCE l>IA. <: crn =15.00 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION CSEC) =STEAvY 
SOURCE FLOY RATE CCCS> = 354.;) 
VELOCITY <.Cl~/S) AT 2.1 en = 51.0 
POSITION -------nOvEL------- -------FIEL&------
LI " z PEAK l'IEAN RMS PEAK MEAN RMS .' .. : CONC COHC CONC CONC C ONC C ONC 
t cro (CM) C CM :1 
30.5 Ct.~ C•. C• 41. 2 25 . 8 4.2 6-5. 5 48.5 5.5 
30.5 5.0 c; •• c;. 3 f,. 9 27 . 2 3.7 €,1.3 50.3 4.7 
3 C•. 5 ~ :'t ('( C•. C• 37.5 26.6 3.G G 1. 9 49.5 4 .-L • • • • I:) 
3c;.. 5 15.0 c; •• ¢ 31. e 2 0. 9 4.5 55.8 41 . 7 f, . f, 
3 C•. 5 2().;) C•. C• 25.b 12 4 6.8 4 !3. 2 27.? 12.5 
30.5 25.0 0. c;. 23.3 5 . 7 f, . 7 45. 1 14 . 1 15.0 
3C•. S 30.0 (•. 0 18.S 1. 3 2.9 38.1 3.4 7.5 
30.5 35.0 (•. v 10.3 0. Ct .9 23.7 C•. 0 2.4 
6i.9 Cc - () ~·. (1 1 9. 6 14 . 2 2.1 39.8 31 . 0 3.7 
€-1. 9 5.¢ (•. 0 20.3 1 4 . f, 2.2 40.e 31 . 7 3.e 
61. 9 10.0 (•. 0 19.9 15. 1 ? ., 40.2 32.5 4.6 - . t 
€, 1 . 9 15.0 c; •• 1;. lE·. 7 11 . 7 2.6 35 . 2 26.4 4.9 
61. 9 20. () C• • !) 15.7 9 . 2 .., ? 33.5 21 . 6 6.5 ..... - N 
€, 1 . 9 25. <; C•. C• 15.7 €,. 7 3.e 33.5 1 f, . 3 e.3 N 
61. 9 3<). (.~ C•. C• 13.? 3.3 3.4 30.1 S.5 8.2 
€r 1 . 9 35.0 (•. c;. 9.5 .7 1. 3 22.2 1. 7 3.4 
i 21. 9 t!< "() C•. C• 9.3 6.8 1. 4 2 t. a 16.5 3.0 
121 . 9 5 . 0 (1. v 9.2 6.7 1. 4 21. €, 1 €, . 3 3 . 0 
12 1. 9 l !) . Q C•. t.'t 1 C•. C• 7.3 1 . 6 23.2 1?.6 3.4 
121 . 9 15 . <; (•. (t B.5 5.9 1 . 6 21). 1 14.6 3 . 6 
121. 9 20 . 0 :_:,. C• £.b 5.4 1 . r; 2t•. 3 13 .4 3 . r; 
121 . 9 25.0 (•. <) 8.7 4 . f, 1 . €, 2C• . 5 11 . €, 3 . 7 
121 . 9 30.0 (•. (1 7.~ 3.7 1 . -;\ 113.9 'LS 4 . 5 
121.~ :,::5 . C: C:•. 1;. e.9 3.5 - 7 20.9 9. i;. 5 . 5 .!. • .., 
121.9 40. C• (•. Q 7.1 2.5 1. ~ 1? . 2 b . r; 4.7 
121.9 45. C: 0. 0 5.4 1.3 1 . 1 13.4 3 . 4 2 . e 
121.9 50 . 0 C• . C• 2 .. 9 .3 . 3 7.S .9 .a 
243. 8 () • C: ~·. 1;. 4.4 2.0 .e 11. 1 - - 2 . C: t , . ..., 
243.8 s ,., (1. (• 4. (• 2 . f, ... 1 l:C. 2 r; . a 1 . ? . t 
243.B 10 . C: <;:. r,. 4.7 3.0 c 1 t. e 7 . 8 - -. ,. .!. . i!. 
243.8 15.0 1;1 . ;;. 4. 1 2 . 3 . e 1 ~· . 4 .- • 2 .0 ::, "1. 
243.8 20. 0 <;:. 0 4.2 - ? . e 10.7 5 . 6 2 . 0 .!. .... 
243.8 25 . 0 ~·. (1 4.4 2 .. <,'r .8 11. 1 5 . 3 2 . ;) 
243.e 30.0 0 . 1;. 4. c::; 2 .. Q . e 11 . 4 c:: 7 2 . 0 .. .., ..., . .., 
243.8 35 . 0 (•. C• 4 "=' 1 . 8 -~ 1 !:C. 7 4.8 2 . 3 
243.B 40. 0 0. (; 3 . 2 1. 1 .7 e . 3 3 . 0 1 . e 
243.8 45 . ;) (•. ,, .. 3.4 1. Q .7 8 . 8 " .. 1 ~ .!. • :!'/ .
243.8 50 . 0 <;· . 0 2. fi. ? .4 ft . e 
0 1 . 1 . .., . ,. 
RUH NfHIBER =53 
SOURCE i:IIA. l CIO =tS.o<i 
SOURCE SPECIFIC GRAVITY = 1.79 
SOURCE TIME DURATION CSEC> =STEADY 
SOURCE FLOW F.ATE <CCSi = 98.0 
VELOCITY CC~/S) AT 2.1 CM = 42.4 
POSITION -------"OD£L------- -------FIELD------
x y 2 PEAK t'!EAH Rl'JS PEAK f1EAH RtiiS COHC CONC CONC CONC COHC COHC 
<CM) <CID < Cfi > 
3 (I. 5 0. 0 . (:. Q 21. 3 16.J 1. 7 42.2 34.5 2.e 
30.5 5 .o · (t. (t 24.2 19.G 1 . ? 46.3 39.? 2.ii 
30.5 10.0 c;r. c;r 2Cr. 3 15.2 2.0 4c;r. e 32.f. 3.4 
30.5 15 . () . Q. 0 17.3 12.3 2.1 36.1 27.5 3.9 
30.5 20.0 (i. c;. 13. c;. e.3 2.3 2e.e 19.7 4.e 
30.S :25.0 (•. 0 1 (•. 0 3.b 2.b 23.1 9 . 2 b.2 
30.5 30 . 0 0 . I) €,. 4 .4 1.2 15.6 1. 1 3.2 
3 !) . s 35 .o · Q . !) 1. b (t . () .2 4.2 !) . 0 .5 
30.5 35. (s . 0. (I 7 "7 .3 .3 e.4 .e .8 ~·. -.J 
30.5 40. o· (t. () .s .2 .2 1. 3 .5 .5 
f, 1 . 9 0 . 0 0.0 11. 1 e.4 1. 2 25.2 19.9 2.5 
61. 9 5 . () . (t. 0 12 . 9 t (t . 1 1.1 28.6 23.3 2.2 
61. 9 10.0 0.0 11. 2 8.5 1.3 25.4 20.1 2.7 
bi. 9 15. () (). (t 1 (t . 4 7.0 t . 7 23.9 16.9 3.7 N 
61. 9 20 . ¢ 0 . (t 9 . €, f, . t) 1.e 22.3 14.7 4.0 
w 
61. 9 25.o (t . 1,'I £.6 4.4 2 . () 20 . 3 t 1 . 1 4.1 
61. 9 30 . 0 . 0. (t £.. 3 2.2 1 . e 15.4 5.7 4.5 
bi. 9 35.0 (l . (1 4.1 .s 1. 0 1 (t. 4 1.3 2.7 
61. 9 35.0 0.0 5.9 1. 9 1.4 14.5 4.7 3.6 
61. 9 40.0 (I . () 4.1 () . () 
, 1 Cl. 4 () . () 1 . 9 . ( 
61 . 9 45.0 0 . 0 (t . (t 0.Q . 1 0.0 0 . (t .3 
121.'3 !) . 0 (t . Q b.Q 4 . 1 . ? 14.? 10.4 1 . 7 
121.9 5 . 0 (r . 0 6.4 4.2 .7 15.6 10 . 6 1 . 6 
121.9 10 . 0 !) . I) 5.1 3.8 ·' 12.7 9.6 1.4 121.9 15. I) · (I . t) 4.9 3.5 . 7 12.2 8.9 1. 7 
121. 9 20. o · Q. I) 4.6 3.2 .b 11. s 0.2 1. 5 
121. 9 25.0 0 . (t 4.e 2.7 . 0 12.0 7 . 0 2 . () 
121 . 9 30 . o · (I . !) 3.B t. a .9 9.6 4.7 2.3 
121 . 9 35.0 0.0 3.9 1. 5 1 . () 9.9 4.0 2 . 6 
121 . 9 35. o· (I . !) 4. C) 2.2 . 7 1 I). 1 S.? 1 . a 
121. 9 40 .o· (I . t) 3.5 1. 4 .9 e.9 3.7 2.3 
121.9 45.0 (• . !) 2.3 .6 
, 6.0 1 . b 1. 9 . ( 
121.9 50.0 (t . c;. 1. 3 0.0 .5 3.4 Q.O 1. 4 
121. 9 55. o· !) • (l .6 C) • f) .2 1. b 0 . 0 . 5 
243.0 0.0 (I. 0 2.4 t. e .4 €.. 2 4.7 1. () 
243.S 5.0 0.0 2.7 2.0 .4 7.0 5.2 1.0 
243.0 10.0 (t . 0 2.4 t. e .., 6.2 4.7 .e • -J 
243.S 15.0 (• . (• 3 . 1 1. 3 . 4 8.0 3.4 1. 0 
243.e 20.0 0.¢ 2.3 1. 3 . 4 b.0 3.4 1. 0 
243.8 25.0 !) . 0 2.0 .9 .5 5.2 2.4 1. 3 
RUN NUMBER =53 
SOURCE !HA. ( c !'I) =15.0(• 
SOURCE SPECIFIC GRAVITY = l.7CJ 
SOURCE TIME ~URATION CSEC> =STEADY 
SOURCE FLO~ RATE <CCSi = 98.0 
YELOCITV (CM/S) AT 2 . 1 CH = 42.4 
POSITION -------"ODEL------- -------FIELD------x y z PEAK li EAH RnS PEAK ttEAH R liS COHC CONC COHC COHC COHC CONC 
C Cl'D CCl'D C CPD 
243.e 30.0 (t. Q 1. 4 . l .5 3.7 .3 1.3 
243.8 35.0 (l . (l 1. 2 (l . 0 .5 3.2 Q. !) 1. 4 
243.e 35. (): 0.0 2.4 1. f, .3 G.2 4.2 .8 
N 
243 . 8 41) . 0 (•. (l 2.4 1. 4 .4 6 ? 3.? 1. () 
~ .... 
243.e 45.0 (s • C) 1. 9 .9 .4 5. I) 2.4 1. I) 
243.8 50. !) (t. 0 1 . 6 . 5 .4 4 . 2 1 . 3 1 . 1 
243.e 55.0 C). (I 1. 3 '7 '7 3 . 4 .e . e . .., . ..., 
243.S £().() o.O .s II. o .3 2. 1 () . () .s 
243.e 65.0 (t. 0 .4 (s • (t .2 1. 1 (t . (t .5 
3b5. 8 0. ()· (t. 0 1. 1 .5 .2 2.9 1 . 3 .5 
365.e 5. (): (t. 0 1. (t .5 
., 2.7 1 . 3 .e . .., 
3GS. a 1 <) • () - (l. 0 1 . 1 .5 .2 2.9 1.3 .5 
365.e 15.0 (r. 0 .e . 1 .2 2 . 1 ., .S . ..., 
365.8 20 . 0 (•.I) 1. 4 .4 .3 3.? 1 . 1 .8 
3Gs.e 25.0 C) • C) 1 . 4 . 5 . 3 3.7 1. 3 . 8 
365.S 30.0 0.0 .9 (l . I) .3 2.4 () . 0 .9 
365.e 35.0 (r . 0 1. 0 . 2 .3 2.7 .5 .a 
RUN NUMBER =54 
SOURCE: CtIA. (CiO =t5.oo 
SOURCE SPECIFIC GP.AVITY = 1.79 
SOURCE TIME ~UR~TIOH CSEC > =STEA~Y 
SOURCE FLO~ RATE <CCS) = 144.0 
YELOCITY CCM!S> AT 2.1 CM = 48. 1 
POSITION -------MODEL------- -------FIELD------
x v 2 PEAK l'iEAN F. r;s PEAK fliEAH RMS COHC COHC COHC COHC CONC CONC 
(CH> ( c l'D (CH~ 
3(1.5 er. o· (t. I) 23.6 17.7 2.5 45.5 36.0 4.0 
30.5 5.0 (t. I) 27.7 22.5 1. 9 51). 9 44.0 2.7 
30.5 11). ¢ (i . 0 22.5 te.5 1.6 44.0 38.Q 2.5 
3o.S 15.0 (a . 0 21. s 15.9 2.5 4 3. I) 33.9 4.2 
3 o. 5 20.0 Ci • (t 16.4 1 (t. 5 2.7 34.6 24.l 5.3 
30. 5 25. o· (a . 0 12.3 2.9 3 . o 27.5 ?.5 ? . 4 
30.5 30.¢ (t. (t 5.7 7 . f, 14.0 .8 1 . 6 • <ol 
3 (t. 5 35.0 (t. 0 .4 0. 0 . 1 1. 1 0.0 . 3 
61. c; (t. 0 . (I. 0 15.5 10.5 1.2 33.t 24.1 2.3 
61. 9 5. I) 0.0 15.? 12.0 1.3 33.5 26.9 2.4 
61. 9 10 . I) (t. 0 13.7 1 Cr. 7 1 . I) 3Ci.Ct 24.5 1.9 
61. 9 15.0 (t . (I 13.7 1 (t. 6 1 . 1 31).1) 24.3 2.1 
61. 9 20.0 ¢ . c;. 12. 4 e.3 1. 5 27.7 19.7 3. 1 
61. 9 25.0 (t. 0 1<!•. b S . ? 2 . !) 24.3 14. !,~ 4.5 N 
f, l. 9 30.0 ¢. 0 7. 6 2 . 4 2 . 0 10.2 6.2 5 . () VI 
61. 9 35.0 (l . I) 6 . (t .4 1.0 14 . 7 1 . 1 ? ., - • t 
61. 9 35. Q · c;.. ¢ £ .. 4 .9 1. 3 15.6 2.4 3.4 
61.9 40.0 (•. 0 1. 4 (I . (c .2 3.7 0.0 .s 
121.CJ 0. o (t • (t 7. 1 5.4 .7 1 7. 1 13.4 1 . 6 
121.9 5. o (I. 0 7.7 S.9 .6 18.4 14.5 1 . 3 
121. 9 10.0 · (r • (t 6.4 5. (t . 'l 15.6 12.5 1 . 6 
121.9 15. o · o.O £.? s. 1 .8 1£.3 12.7 1 . 8 
121.9 20.0 (r • (t (.. 6 4 . 4 .9 16.0 1 1 . 1 2.t 
12i.9 25.0 (t. 0 7. 1 4. I) 1 . 1 1?. 1 1 (t • 1 2 . f, 
121.9 30.0 (l. (i 5.3 2.e 1 . 1 13. 1 7.2 2.7 
121.9 35.() i>.o 4.3 1. B 1. 2 1 o. a 4.7 3.1 
121.9 35.0 (l . (I 3.9 1. 7 1.0 9.9 4 . 5 2.6 
121.9 40. 0 . (• . I) 2.? .a .9 ? . I) 2.1 2.4 
121.9 45 . 0 0.0 1. 7 (• . Ct .4 4.5 <) • 0 t . 1 
12i.9 5() . () (•. 0 (•. 0 (• . Q . 2 o.O () . () .5 
243.e 0.0 (l. 0 3.0 2.1 .5 7.7 5.5 1. 3 
243.13 5.0 (• . 0 3. 9 2.7 .b 9.9 7 . (I 1 .5 
243.e 1 <) • (t c;. • I) 7 7 2.4 .5 e . 4 6.2 1 . 2 ..... " 
243 . 0 15 . () (•.(I 3.b 2.b .5 9.2 6 . i' 1 . 2 
243 . e 2¢.¢ (t . (r ? 7 2 . 2 . 5 e.4 5.7 1 . 3 ..., . ..., 
243.9 25.0 0.0 3.3 2.0 .5 8.4 5.2 1 . 3 
243.0 30 . ¢ (• . (r 2.? l. 5 .5 ?.O 4 . <) 1. 3 
243.8 35. () · (• . I) 2.7 1. 6 .s 7.0 4.2 1. 3 
243 . e 35.0 (• • (t 2. t. 1. 4 .6 6 . 7 3.1 1 . 5 
243.S 40 . 0 (•. (I 2.7 1. 3 . 9 ? . I) 3.4 2.1 
RUN NUMBER =54 
SOURCE CtIA ( c 11) =15.l)(t 
SOURCE SPECIFIC GRAVITV = 1.79 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE fLO~ RATE <CCS) = 144.C. 
VELOCITY CCM/S) AT 2.1 CM = 49. 1 
P OS I TI OH -------HODEL------- -------FIELD------
x \' 2 PEAK ffEAH RMS PEAK MEAN RPIS 
COHC COHC COHC COHC C OHC COHC 
(CM) ( crn (ctn 
243.0 45.¢ Ci . 0 2.3 .9 .6 6. 0 2.4 t. 6 
243.8 so .o· (I. (I 1. 9 .6 .5 5. I) 1.' 1. 3 
243.e 55.0 Ci. O 1. 9 .5 .4 5. I) t. 3 t . t 
243.S £0 . I) (t. (I 1. 3 .2 .3 3.4 .5 .9 
243.8 tS . G 0 . 0 • Ii, 0. c;. . 1 1. 6 0 . I) .3 N 
365 . S !) • 0 (• . I) 1.? .9 .4 4.5 2 .4 1 . I) 0\ 
365.8 5.G 0.0 2.3 1. 1 .4 f,. 0 2.9 1. I) 
365.a l I) . t). 0. I) 2.0 1. 2 .3 5.2 3.2 .8 
365. e 15.G (I. 0 t. e 1. (t .3 4.7 2.7 .e 
365.S 20.0 (t . I) 2. (t 1. 2 .3 5.2 3.2 .9 
365.e 25.0 (t. 0 2. (t 1. 0 .4 5.2 2.7 1. 0 
365.S 30. (t· (t . I) 1. 6 .? .4 4.2 1. 9 1 . 1 
365.e 35.¢ (t. 0 t. e ·' .5 4.7 1 . 6 1 . 3 365.S 35 . 0 f> . 0 1.? 1. I) .2 4.5 2.? .S 
365.e 40. ('; 0.0 2. 1 1. 0 .3 5.5 2.7 .e 
365.S 45.0 (I . I) 1. 9 .9 .3 5. I) 2.4 .9 
365.e 50.0 0.0 2. 1 1. t .3 5.5 2.9 .e 
365.S 55.0 (t . I) 2.3 1. 3 . 2 '.I) 3.4 .5 
365.e 60. G 0 . 0 1. 2 ·' .2 3.2 1.6 .5 365. a bS.O (I . I) 1. (t .5 . 1 2.7 1. 3 .3 
365.e 7C< • (,: 0 . 0 .9 .5 . 1 2 . 4 1. 3 . 3 
RUN HUl'IBEF. =55 
SOUF.CE l>IA . <CIO =15.00 
SOURCE SPECIFIC GRAVITV = 1.?9 
SOURCE TIME vURATION <SEC} =STEAvY 
SOURCE FLOY RATE <CCS> = 347.0 
VELOCITY <CM/S) AT 2.1 CM = 64 . S 
POSITION -------MO~EL------- -------FIELD------
x y 2 PERK l'lEAH Rf'IS PERK l'lEAH RMS COHC COHC COHC COHC CONC COHC 
(CM> ( c 10 (CM) 
30.S C) • 0 . (t. I) 3£.8 23.3 4.8 61. 1 45.1 6.6 
30.5 5.0 o. 0 35.7 2£.0 4.0 60.Q 48.7 5.2 
30.5 10 . i) 0.0 35.9 28.1 4.1 6 (l. 2 51.4 5.1 
30.5 15 . 0 0.0 37.4 27.7 5.7 61. e 50.9 7.1 
30.5 :20. 0 C•. 0 33.6 20 . 2 ?.3 5?.8 40.6 10.9 
30.5 25.0 0.0 25. 1 9.6 7.0 47.5 22.3 14.0 
30.5 30 .o · 0.0 20.? 2 . 1 4. 1 41. 4 5.5 10.3 
30.5 35 . Q 0.0 1. 4 .2 . 1 3.7 .5 .3 
3 !) . 5 35 . 0 (• . !) 1. 8 . 1 . 1 4.7 .3 .3 
61. 9 0.0 0.0 1,.4 13 . 1 2.5 39.4 28.9 4.5 
61. 9 5 . !) (l . (l 19.2 14.4 2.1 39.1 31.3 3.7 
61. 9 10.Q <'; . 0 1,,, 15.3 2.5 4 (). 2 32.e 4.3 
61. 9 15.0 I) . I) 23.4 16 . 2 3.b 45.2 34.3 6.0 
61.9 20.0 0 . 0 22 . 6 14.5 4.9 44.1 31. 4 a.s N 
61. 9 25.0 C:1 . !) 17 . S 10. 1 4.5 36 . 9 23.3 S.9 ....., 
6 t. 9 31). 0 0.0 19.4 7.6 5.3 39.4 1e.2 11 .2 
61. 9 35.o !) . !) 15.S 3.2 4.1 33.b S.2 10.0 
61. 9 35.0 0. I) 17.4 5. 1 4.9 36.3 12.7 11 . 2 
61. 9 4c>.o 0. I) 14.4 1. 3 2.9 31. 3 3.4 7.5 
61. 9 45.0 0.0 1. 6 0.0 .2 4 . 2 0 . 0 .5 
121.9 !) . 0 0 . 0 1(1. 3 ?.? 1. 2 23.? 113.4 2.5 
121.9 5.0 0.0 10.4 8.5 1.2 23.9 20.1 2.5 
121.9 10. o· !) . 0 11. 3 S.4 1 . 5 25.6 19.9 3.1 
121.9 15.0 c;.. 0 11. 8 8.6 1 . 7 26.6 20.3 3.5 
121. 9 2¢. () ti.o 12. e S.2 2.1 2S.4 19.4 4.4 
121.9 2s .o· 0.0 10.5 £.3 2.4 24.1 15.4 5.3 
121.9 30. () 0.0 11 . (I b.1 3.2 25.C) 14.9 7.1 
121.9 35.v 0.0 10. 1 4.7 3 . C:S 23.3 11 . e 7 . Ii 
121. 9 35. (). (1. 0 1(1. 2 4 . ? 2.5 23.5 11 . s 5.e 
121.9 40. c; (i. 0 9.0 3.4 2 . 3 21. 1 e.7 5.~ 
121.9 45.o (•. 0 6.9 1. 2 1.6 16.? 3 . 2 4.2 
121 . 9 5(1 . Ii (•. 0 5.2 (t • (s .e 12.9 Q.O 2.2 
121 . 9 55. !!< 0 . I) 1. b 1). (I .2 4.2 0 . 0 .5 
243 . e 0 . (< 0.0 4.9 3. (s .e 12.2 7.7 2.0 
243 . 9 5.0 Ci. 0 5. 1 3.3 ... 12.7 9 . 4 1. 7 . t 
243.e 10.0 0.0 6.0 3.3 .e 14.7 e.4 1. 9 
243 . 8 15 . I) (•. 0 5.9 3.3 .9 14.5 0.4 2.2 
243 . e 20.0 0.0 5.6 3 . 1 . 9 13.e e.o 2.2 
243 . e 25.0 (•. 0 5.0 2.6 .9 12.5 b ... 2 . 2 . t 
243 . e 3v.v (1. c;. 4.e 2.2 .9 12.0 5.7 2.3 
RIJN HUHBEF. =55 
SOL!RCE C:Ifi. ( c ro =15.¢(: 
SOURCE SPECIFIC GRAVITY = 1.?9 
SOURCE TIME DURATION CSEC) =STEAC:Y 
SOURCE FLOY RATE <CCS> = 347.i> 
VELOCITY CCM/S) RT 2 . 1 CM = ~4.5 
P OS I TI Ofi -------HODEL------- -------FIEL~------x y z PEAK MEAN Rl'IS PEAK l'IEAH Rl'IS 
COHC COHC COHC COHC COHC COHC 
(CH) ( c l'I) CCl!O 
:243 . 8 35. I) (i . (t 4 . ., 2. 0 .9 i !) . 6 5.2 2.3 . -
243. e 35.0 (:. c;. 5. c;. 2.3 t . c;. 12.5 6.Q 2.5 
243.S 40.0 (•. 0 3.7 1. 9 1 . !) 9.4 5.0 2 . 5 
243.0 45. 0 (I. ¢ 3. 1 1. 3 .9 e. o 3.4 2.3 
:243. s 50.0 (• • (a ....... .4 .9 7.0 1 . 1 2.4 .=... t 
243 e 55.0 (• • C) 2.9 .3 . 7 7 . 5 .e 1 . 9 
243 . S 60.0 0.0 2.5 I) . {) .5 6 . 5 I) . I) 1 . 4 
243 . e €-5 . c; (i . (I ¢ . Ii c;. . (s .2 0. (t (t . 0 .5 N 
365 . 8 o .o· I). !) 3.Q 1. 6 . 4 7.7 4.2 1 . !) en 
365. a 5 . C (i. ¢ 2.7 1. 5 .4 7.0 4.0 1 . 0 
365.S to.O (t . I) 2.9 1. 7 .4 7 . 5 4.5 1 . !) 
365.e 15 . (; (t . c;. 3.4 1. 9 .5 0.7 5 . C) 1. 3 
365 s :20 . 0 (•. !!• ., . ., 1. 7 . 6 0 . 2 4.5 1 . 5 _,. -
::::ts . e 25 . 0 (i . () 2.e 1. 5 .5 7 . 2 4 . I) 1 . 3 
365 . S 3Ct . I) (• . 0 3 ., 1. 7 . 6 8.2 4 . 5 1. s . -
365 . 0 35 . () (o . 0 - - 1.' . 6 0 . 4 4 . 2 1 . 5 .:, . . ..:; 
365 . a 35 . Ct (t . I) 3 . 4 t. a . 6 8 . 7 4.? 1. 5 
365.0 40 . (; (i . (I 2. e 1 . 4 .5 7 . 2 3 . 7 1. 3 
365. a 45.0 (t. (t 2.5 1. 1 .6 6 . 5 2.9 1. 6 
365.0 SC< . O · (t . (s 2.2 . 4 . 6 5.7 1 . 1 1. 6 
365 . S 55 . 0 (•.I) 2.0 .2 .6 5 . 2 . 5 1 . ' 
365 . e e.c;.. o c;. • C) 1. 9 .2 .5 5 . 0 . 5 1 . 3 
365 . S 65 . 0 (• . !) 1. 9 I) • I) .5 5 . 0 o.o 1 . 4 
365.e 70. (< y. c;. l. e v. c;. .5 4.7 O.v 1.4 
3b5 . 8 ?O . () (I . () 2.2 . 2 . b 5.7 . 5 1.6 
3ft5 . e 7 5 . 0 (o . 0 2.0 0. (t .5 5.2 0.0 1.4 
365. s so . () (I . I) . 7 0 . 0 .4 1. 9 0.0 1 . 1 
RUt~ NU"BER =5 (. 
SOURCE CtIA. < c 10 =15.00 
SOURCE SPECIFIC GRAVITY = 2.5~ 
SOURCE TI"E CtURATIOH <SEC> =STEACtY 
SOURCE FLOW RATE <CCS> = 171).0 
YELCCITY (CM/S~ AT 2.1 en = 25.¢ 
POSITION -------MO~EL------- -------FIEL~------
v ,, z PEAK l'lEAN !HIS PEAK l'lEAH Rl1S ."\ COHC COHC COHC COHC COHC COHC 
( CtO ( c 10 ( Cl1) 
30.S 0.0 I). 0 23.3 2(1.3 1.0 45. 1 40.8 1. 5 
30.5 5 .o · 0. (t 2£.2 23.7 .e 49.0 45.6 1 . 1 
3 0. 5 10. 0 I) • !) 22.? 20.2 .8 44.2 40.6 1. 2 
3(1.5 15.0 (t • (t 21. 7 19.7 .7 42.8 39.9 1.1 
30.S 20. o· (l . 0 H~. 2 17.3 .6 39.1 36.1 1.0 
3Ct . 5 25.0 c;., O 1 f,. 2 14.£ .6 34.3 31.6 1.C 
30.S 30.0 0. C) 13.4 12. I) .5 29.5 26.9 .9 
30.5 35.0 (t . 0 11. 3 9.7 ·' 25.6 22.5 1.2 30.S 40.0 0. C) 11. 0 9.? .5 25.0 22.5 1 . 0 
30.5 45 .o · 0.0 e.4 7.2 .4 19. 9 17.3 .9 
30.5 50.0 0. 0 7.1 5.8 .4 17.1 14.3 .9 
3 (r . 5 55.¢ c;., 0 5.5 4.4 .4 13.6 11.1 . 9 
30.5 £0.0 ¢.0 4.3 3.3 . 4 10.8 8 .4 1.0 
3Ci.5 f,5. 0 c;. . (I ., ., 2.3 .3 8.4 f, . (! .e N '-•• -J 
30.5 70.0 0. 0 2.? 1. 9 .4 7. I) 5.0 1.0 
\0 
3 Ci. 5 75.0 (t. 0 3.0 1. 9 . 7 7.7 5.0 1.8 
30.5 so. o· (l . (r 2.5 1. 2 . 7 £.5 3.2 1. 8 
3 Ci. 5 85.0 0.0 1. 7 .2 .6 4.5 .5 1.6 
61. 9 0.0 (t. (l 12.5 11. 1 .5 27.9 25.2 1.0 
61. 9 s .o· 0 . c;. 14.3 12.e ·' 31. 1 28.4 1 . 1 61. 9 10.0 0 . 0 12.9 11. 6 .7 29.6 26.2 1 . 3 
61. 9 15.0 0 . 0 12.8 11. 6 . 6 28.4 26. 2 1 . 1 
61. 9 20.0 0.0 12.0 1 (•. 6 .5 26.9 24.3 1.0 
61. 9 25.0 (t. 0 11. 5 1 0. 0 .5 2£..0 23.1 1.0 
61. 9 30 .o· (t. (l 9.8 8.5 . 4 22.? 20 .1 .8 
61. 9 35 .o · 0.0 8.2 7.3 . 4 19.4 17.5 .9 
'1. 9 40.0 0.0 8.9 8.3 .3 20.9 19.7 ·' 61. 9 45.0 0. ti 7 . 0 (,. 3 .3 16.9 15.4 .7 
61. 9 so. o· o. 0 6.1 5.3 . 3 14 . 9 13.1 .7 
61. 9 ss .o · 0. (I 5.4 4 . 7 , 13.4 11 . e .7 . .., 
61. 9 £0.0 0. I) s. 1 4.3 .3 12.7 to . a 'T . ' 
61. 9 65.0 (t. 0 3 . 6 2.9 
, 9.2 7.5 .7 . .., 
61. 9 ?() . I) (t • (l 3. 1 2.4 .4 8.0 6.2 1.1) 
61. c; 75.0 (I . (I 3 . 5 2.4 .5 e.c; 6.2 1.2 
61. 9 so.o Ci. (l 2.8 1. 9 .4 7.2 5 , I) 1. 0 
61. 9 es .o · c;. • (I t. 7 .e . 4 4.5 2 . 1 1. 1 
61. 9 ~0.0 (I . (I 1. 4 .2 .7 3.7 .5 1. 9 
61. 9 95.0 (t • 0 1. 2 0 . 0 . 7 3.2 0 . C) 1.9 
61. 9 1¢0.0 (l . (l .8 0. C) .5 2. 1 0.0 1.4 
61. 9 1(t5.0 . (I . (I . ' (t. (I .3 1.' 0.0 .e 
RUN HUMBER =56 
SOURCE l>IA. < Cl'D =15.00 
SOURCE SPECIFIC CRAYITY = 2.5~ 
SOURCE TIME ~URATIOH <SEC/ =STEAOY 
SOURCE FLOY RATE <CCS> = 170.0 
VELOCITY CCM/S) AT 2.1 C" = 25.0 
POSITION -------ffODEL------- -------FIEL~------
)( y 2 PEAK 11EAN Rl'IS PEAK PIEAN RllfS 
COHC COHC CONC COHC COHC CONC 
(CM) (CPD ( Cl'I) 
121. 9 o .o · Ct. 0 5.9 5.3 .3 14.5 13. 1 .7 
121.9 s .o · o. 0 f,. 9 £,. 0 .4 1 f,. 7 14.7 .9 
121. 9 10. o· 0.0 5.9 s. 1 .3 14.S 12.7 . 7 
121. 9 15.0 (t. 0 5.5 4.7 .3 13.6 11. 8 .7 
121. 9 20.0 (I . 0 5.7 4.9 . 3 14.0 12.2 
.. 
• t 
121.9 25 .o · 0.0 s.e 5.0 7 14.3 12.5 .7 • oJ 
121.9 30.0 (I . C) 4.9 4.4 " 12.2 1 1 . 1 .S • 4. 
121.9 35.0 (t . (t 4.7 4.2 .2 11. 8 10.6 .5 
121. 9 40.0 · (t. 0 5.0 4.5 .2 12.5 11. 3 .5 
121. 9 45.0 Ci. 0 4.3 4. (t .2 10.e 10.l .5 
121.9 50.0 0. C) 3.9 3.4 .2 9.9 B.7 .5 
121.9 55.0 (• . 0 3.4 3. (,t . l e. 7 7 . 7 .2 
121.9 60.0 (,'t. 0 3. C) 2.6 . 1 ? . 7 b . ? . 2 
121.9 65.0 0.0 2.5 2. 1 .2 £,. 5 5.5 . 5 w 
121.9 70 .o · (I. C) 2.7 2.3 .2 7.0 6.0 . 5 0 
121.9 75.0 0.0 2.7 2.3 .2 7.0 6.0 .5 
121.9 ao. o- 0. c) 2.3 2.0 . 1 '. C) 5.2 .3 
121.9 85.0 (t . (I 1. £, 1. 2 . 1 4.2 3.2 .3 
121.9 90 .o· o. 0 1.' 1. 2 . 1 4.2 3.2 .3 
121.9 95 .o· (t • (t 1. 5 1. 2 . 1 4.0 3.2 .3 
121. 9 1 CtO . 0 (t . 0 1. 1 .8 . 1 2.9 2 .1 . 3 
121. 9 105.0 0 . 0 1. 2 .9 . 1 3.2 2.4 7 • v 
243.9 C) • 0 0. C) 2.4 2.2 0 . C) b.2 5.7 () . 0 
243.8 5.0 (t. 0 2. £, 2.4 0.0 6.7 6.2 0.0 
243.8 10 .o· 0.0 2.2 2. t I) . C) 5.7 5.5 () • C) 
243.0 15. o· C) • C) 2.4 2. 1 0.0 ,.2 5.5 0.0 
243.8 20.0 (1 • C) 2.5 2.2 C) • () 6.5 5.7 t) . () 
243.0 25.0 c;.. 0 2.& 2.3 (t • (c 6.7 &.O 0.0 
243.8 30.0 o.o 2.3 2. c) c) • C) '.I) 5.2 I). 0 
243.8 35 .o· (I . (t 2.4 2.3 (c • (c 6.2 6.0 (c . C) 
243.8 40.0 (I. 0 2.4 2.3 0.0 6.2 6.0 0.0 
243.e 45.0 c;. . c;. 2. 1 2. C) 0.0 5.5 5.2 0.0 
243.13 50 . () (•. 0 1. s i.' 0.0 4.? 4.2 I) . () 243.e 55.0 c:i. C) 2. 1 t. e (t. 0 5.5 4.7 0.0 
243.8 60.0 (I • Ct 2.2 1. 9 C). () 5.7 5 . e) e) • 0 
243.8 65.0 (i . (I 2. c;. 1. 7 0 . I) 5.2 4.5 0 , I) 
243.8 ?0.6 I) . I) 2.1 1. 8 C) • 0 5.5 4.7 () . () 
243.0 75.0 c;.. 0 1. CJ 1. 7 . 1 5.0 4.5 . 3 
243.8 80 . 0 (1 . C) 1. s 1. 7 I) • C) 4.7 4.5 C) • C) 
243.0 85.0 0. c;. t. e 1. 5 . 1 4.7 4.0 . 3 
RUN NU"BER =56 
SOURCE C.if'i. ( c i1) =i5.o(t 
SOUF.CE SPECIFIC GRAVITY = 2.59 
SOURCE TIME ~URATION CSEC) =STEA~Y 
SOURCE FLOW RATE <CCS) = 170.0 
VELOCITY CCH/S) AT 2.1 C" = 25.(i 
POS I TI OH -------MODEL------- -------FIELD------
x y 2 PEAK PIEAH RPIS PEAK l'IEAH RPIS CONC CONC CONC COHC CONC COHC 
( CtO CCPI) < Cft) 
243.e 9<-. o· (I . 0 l. 7 1. 4 0.0 4.5 3.7 0 . o 
243.9 95.0 (l. f) 1. 6 1. 3 . 1 4.2 3.4 .3 
243.8 l 00. 0. Ct. (t l. 3 l. (I . l 3.4 2.7 .3 
243. 8 105.0 O. 0 1. 3 t. 0 0.0 3.4 2.7 0.0 
243.0 1(t5.0. (t • 0 l. 4 l. 2 0 . 0 3.7 3.2 0 . 0 
243.0 110.0 (l . (l 1. 3 1. 1 0 . (I 3.4 2.9 f). 0 
243.8 115.0 0.0 1. 0 .9 0. (< 2.7 2.4 I) . 0 
243.9 120.0 0. (I 1. 1 .8 0.0 2.9 2.1 0.0 
243.e 125.0 0. (I .9 .6 0.0 2.4 1.6 0 . 0 
243.0 130 . () (t • f) .9 .6 I).() 2.4 t . b I) . I) 
243.8 1 35 . 0 0. C) .7 .4 0 . 0 l. 9 1 . l 0.0 w 
243.8 14().0 (I . (I .5 .3 0 . () 1. 3 .a 0 . () ..... 
365.8 0.0 Ci. 0 1. 7 1.' 0.0 4.5 4.2 0.0 
365.8 s. () (I • C) 1. 8 1.' 0 . C) 4.7 4.2 0.0 
365.8 10. o · 0.0 1. 5 1. 4 0.0 4.0 3.7 0. () 
3,5.9 15.0 0.0 1. 5 1. 3 (). 0 4. t) 3.4 I) . () 
365.e 20 . 0 (r . (r 1.7 l.' 0 . 0 4.5 4.2 0.0 
365.B 25. () Q. (I 1. 3 1. 2 (I . () 3.4 3.2 0.0 
365.e 3Q. 0 . 0 . 0 1. 3 1. 3 0.0 3.4 3.4 0.0 
365.S 35.~ (l. (o 1.? 1. 6 C). () 4.5 4.2 0.0 
365.S 40.0 0 . (t 1. 5 l. 4 0. 0 4. (t 3.7 0.0 
365.8 45.o 0. C) 1. 3 1. t I) . 0 3.4 2.. 9 () . () 
365.e 50.0 (t . (t 1. 3 1. 1 0.0 3.4 2.9 0 . () 
365.S 55.0 (I . (t 1. 3 1. t (t • 0 3.4 2. . 9 0.0 
365.e t=.o. o· (•. 0 1. 2 1. 0 0 . C) 3.2 2 . i' 0.0 
365.S 65.0 (< . () 1. 3 1. t 0 . () 3.4 2.9 I) . () 
3€.5.8 70 . 1') (• . 0 1. 4 1. 3 0 . 0 3.7 3.4 0.0 
365 . S 75 . 0 I!• . I) 1. b 1. 4 (< • 0 4.2 3.? 0.0 
36S. e ec;i . t> 0. 0 t. 1 1. 0 0.0 2.9 2.7 0.0 
365.B 85 . 0 (•. Q 1. 4 1. 2 Q • () 3.7 3.2 () . () 
365.8 ~O.Q (t . 0 1. 3 1. 1 0.0 3 . 4 2 . 9 Cr. 0 
365.S 95.Q (•. (.'i 1. 5 1. 4 () . () 4.c> 3.7 Q . () 
365.8 1(•0.0 (i. (t 1. 1 .9 c;. • (« 2.9 2.4 0 . () 
365. e itiS.<:c 0 . (l 1. I) .9 () . 0 2 . 7 2.4 Q . Q 
RUH NUMBER =57 
SOURCE !HA. tCM) =ts.oo 
SOURCE SPECIFIC GRAVITY = 2. 5iJ! 
SOURCE TIME ~URATION <SEC> =STEADY 
SOUF.CE FLO~ RATE CCCS> = e <. o 
VELOCITY (CM/S) AT 2.1 CM = 30 . 1 
POSITION -------"ODEL------- -------FIELD------x y z PEAK f1EAH RRS PEAK t'!EAH R fiS 
CONC COHC CONC CONC CONC CONC 
<CM} <CfO <ctn 
30.5 0.¢ (i. 0 13.7 11. 5 .7 30.0 26.0 1 . 3 
30.5 s . o' (• . f) 15. 1 13.5 "T 32.5 29.7 1. 3 • t 
30.5 10.0 0 . 0 13.0 11. f, . f, 20.8 2 f,. 2 1 . 1 
30.5 15.0 (I . 0 11. 3 9 . 7 .6 25.6 22.5 1.2 
30.5 20.0 (I . I) 1 Ci. 7 8 . 6 .8 24.5 20.3 1 . 6 
30.5 25.0 (I . (l 7.8 5.? .8 18.6 14 .0 1 . a 
30.5 30.0 (i . 0 5. 9 4.3 .7 14.5 10.8 1 . 6 
30.5 35 . 0 (• . (l 5.2 3 . 4 .? 12.9 2.? 1 . ? 
30.5 40.0 (I . (t 4.5 3. l . 7 11. 3 e.o 1 . 7 
3 Q. 5 45 . 0 (• . f) 3.2 1.4 1. 0 8.2 3.? 2.6 
30.5 50.0 0 . 0 1. 7 (r • 0 . f, 4.5 0.0 1. 6 
61. 9 0.0 C• . 0 7.4 6.4 .4 17.8 15.6 .9 
61. 9 s .o 0 . 0 8.3 6.9 .4 19.7 16.7 .9 
61. 9 10.0 (I . (I 7.8 6. 6 .4 18.6 16.0 .9 
61. 9 15. o· 0.0 7.5 6.3 .4 1 e. t) 15.4 .9 w 
61. 9 20.0 0 . 0 7 . 7 6.3 .4 18.4 15.4 .9 N 
61. 9 25.0 (• . 0 5 . 9 4.8 .4 14.5 12.0 .9 
61. 9 30 .o · (I . 0 5.3 4 . 3 .4 13 . 1 10.S .9 
61. 9 35.0 (i . (t 4.8 3.7 .5 12.0 9.4 1 . 2 
61. 9 40.0 (I . (I 4. 1 3. 1 . 6 1 Cl. 4 a.o 1 . 5 
61. 9 45.0 (t . 0 3.5 2.4 . 6 8.9 6.2 1. s 
61. 9 so . () (• . (l 2.6 1.' . 5 6 . 7 4.2 1 . 3 
61. 9 55.0 0 . 0 2 . 4 1. 3 . 7 6.2 3.4 1 . 8 
61. 9 t,().() · 0 . (I 1. 7 . 5 . 6 4.5 1 . 3 1. 6 
61. 9 65 . 0 ¢ . (t .9 (t . I) . 3 2.4 <i • (I .8 
121. 9 () . () Q . I) 3.9 3.3 .2 9.9 8 .4 . 5 
121.9 5 . 0 . 0 . 0 3.6 3. 0 . 2 9.2 7.7 .5 
121.9 10.()" (• . (I 3.6 3.2 .2 9 ? 8.2 . 5 . -
121.9 15 . 0 (t . 0 3 . 4 2.8 .3 0 . 7 7.2 . 7 
121. 9 20 . 0 (o • (I 3 . 6 3 . f!t . 3 9 . 2 ?.? . 7 
121. 9 25.0 0 . (t 3.2 2.6 7 8 . 2 €, . 7 .7 . " 
121.9 30.0 (I . {) 2.t. 2.1 .3 b . ? 5.5 .a 
121.9 35.0 ¢ . 0 2.7 2.3 7 7 . 0 6.0 . 8 . " 
121.9 4() . () . (I . I) 2 .. B 2.3 .2 7.2 6.0 . 5 
121. 9 45 .o · (t . 0 2 . 7 2.3 . 2 7.0 6.0 .5 
121. 9 50 . 0 0 . (l 2.6 2.0 .2 6.? 5.2 .s 
121. 9 55.0 (i . 0 2.4 1. 9 .2 €. . 2 5. c;. . 5 
121 . 9 60. () (a . !) 2. 1 1. s .2 5.5 4 . () . 5 
121.9 65.0 0.0 1.7 1. 2 . 2 4.5 3 . 2 . 5 
121.9 70.0 · (•. f) 1. 4 .7 . 3 3.7 1.9 .s 
RUH HUMBER 
S 0 UR CE Ci I A. <CM) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME ~URATIOH CSEC> 
SOURCE FLOY RATE CCCS> 
VELOCITY CCM/S) AT 2 . 1 CM 
P OS I TI OH x '( z 
(CH> (CM> (CM> 
121.9 75. o· ¢.Q 
121. 9 E.l(l: • c (t • I) 
243.S !) • 0 (I . 0 
24:.:..e 5 . (< Cr . 0 
243.8 10.0 (I. 0 
243.e 15.0 c;. . (t 
243.8 20 .o · (l. 0 
243.8 25 .o · (I . 0 
243.8 30 .o · (t. 0 
243 . 8 35.0 0. (I 
=57 
=15.¢¢ = 2.59 
=STEAtiY = 9? .0 
= 30. 1 
-------MODEL-------
PEAK MEAN R 11S 
COHC COHC COHC 
.e (t. () .3 .e (I . 0 .2 
1. 6 1. 4 0.0 
1. 4 1. 2 0 . () 
1. 5 1.3 t\. 0 
1. 1 . e . 1 
1. 3 1. !) . 1 
1. 1 .9 0.0 
.9 .? 0.0 
• c;i . 7 (I . (I 
-------FIELD------
PEAK MEAN RMS 
COHC CONC COHC 
2. 1 Q. (,l . S 
2. 1 I) • () .5 
4.2 3.? t) . 0 
3.7 3.2 0 . () 
4 . !) 3 . 4 t\ . 0 
2 . 9 2 . 1 '7 . .., 
3 . 4 ? "T - • t . 3 
2.9 2.4 (< • 0 
2.4 1. 9 0.0 
2.4 1.9 0.0 
UJ w 
RUN NUfllBf R =58 
SOURCE !:i!P. . ', c 10 =15. (• (• 
SOURCt SPECIFIC GF.fiVITY = 2.5, 
SOURCE T!l'lE !':•URATION (SEC) =STEAC•Y 
SOURCE' flOli.l iiATE (CCC: ) :: 170 .0 
VELOCITY (CM/S) AT 2 . 1 CM = 3? . {:t 
POS!1IOH - ------MO~El------- -------FIELD------
x y z PEAK l'iE1:Hi RMS PEAK l'iEAH R PIS 
CONC CONC CONC COHC COHC COHC 
<CM) <Cl'D <CM;. 
30.5 0.0 (•. (l 2 (•. 1 17.9 1 . <:< 4(•. 5 37.1 1 . 6 
30.5 5.0 (•. (• 23 . 3 21 . (~ 1 . t) 45.B 4 1 . 2 1 . 5 
30.5 lo. o· o. 0 21. 3 19. 2 .8 42.2 39. 1 1 . 2 
30.5 15.0 0 . I) 2Ci.? 18.3 .8 41. 4 3?.? 1 . 3 
30.5 20.0 (•. 0 1 e.. 3 u .. 2 . 7 37.7 34.3 1 . 2 
3().5 :25. 0 0.0 14.0 12.4 .7 30.6 27.7 1 . 3 
30.5 .30.0 (•. 0 12.7 1 (•. €. .8 28.2 24.3 1 . 6 
3 o. 5 35. !) (•. 0 12. (1 9.6 .9 26.9 ? ., "l 1. s --. .,,;/ 
30.5 40. o· o. 0 11. 5 9.2 1 . 0 2E·. 0 21. 5 2.0 
30.5 45.6 (i . (t S.6 6.4 .9 2(•. 3 15.b 2 . () 
30.5 50. () ¢.¢ 7. c;, 4 . €. 1. 2 tE .. 9 11 . 5 2.8 
3 Ci. 5 55.0 (l. I) 5.3 2.0 1 . 5 1 3. 1 5.2 3.8 
30.5 t·O. 0 (• . I) 3.7 .4 .7 9.4 1 . 1 1 . 9 
Jo.s 65.6 !!t. (t 1. b 0.0 .2 4.2 I) • 0 .5 w 
'1. 9 0.0 0.0 11. 9 10.7 .5 2f,. 7 24.5 1 . (r 
.t:'-
'1. 9 5 . () (• . 0 12 . 7 11. b .£ 28.2 26.2 1 . 1 
f, 1. 9 H•.O (•. (• 12.4 1 1 . 1 .6 27.? 25.2 1 . 1 
£1. 9 1s.o Q . I) 12. 1 io.9 . 5 27. 1 24 . S 1 . Q 
'1. 9 20.0 0.0 11. l:. 10.3 . 5 2E·. 2 23.7 1 . (c 
'1. 9 25.0 c> • (c 1 (t. 7 9. 1 .5 24.5 21 . 3 1. 0 
'1. 9 30 .o · (t . (t 9.9 8.2 .5 22.9 19.4 1 . (t 
61. 9 35.0 (i . (t 9.7 8 . 0 .. 22.5 1 9 . () 1. 5 . I 
'1. 9 40.0 0. 0 9.3 ?.e . 6 21. 7 18.6 l. 3 
61. 9 45.0 (•. I) 7.2 6.1 .6 17. 3 14.9 1 . 3 
'l. 9 50.0 0. (,t 6.? 5.4 . 6 16.3 13.4 1 . 4 
61. 9 55. () . (•. f) 5.b 4.1 . 8 13.8 11) . 4 1 . 9 
'1. 9 60. 0 C:•. C:• 5.3 3 . J .9 1 3. 1 e.4 2 . 2 
6 t. 9 £5 . () ,, . ,, 3.3 1. 5 . 8 S.4 4 . <) 2.1 
61. 9 70.0 c;. . I) 2.7 . e .e 7 . 0 2 . 1 2 1 
b 1. 9 75 . o (• . () 2. (t .2 .? 5.2 .5 1 . 9 
61. 9 80.0 0 . 0 1. t, (t. 0 .4 4.2 0.0 1 . 1 
61. 9 f:S . o (•. I) .5 I). Q . 1 1. 3 0.0 . 3 
121 . 9 0.0 (t. 0 7.0 t: • . 3 .3 16.9 15.4 . 7 
121.9 5 . <) (• • <) 7.0 6.5 .3 16.9 15.B . ? 
121.9 10.0 (t. 0 6 . ., ". 2 .3 l f,. 7 15.2 .7 
121.9 ts. o· (i . (I 6.6 6. (I .3 16. (I 14.? .. • I 
121. 9 20.0 0. (I 6. E· E . . (t . 3 1E·. 0 14 . ? . 7 
121 . 9 25 . 0 O.Q 7.2 6.5 .3 17.3 15 . 8 
.. 
. I 
121 . 9 30.0 Ci. 0 E·. 1 5.3 .3 14 . 9 13 . 1 . 7 
121 . 9 35 . () 0 . <-' 5 . 9 5 . 1 .4 14 . S 12.? . 9 
RUH HUMBER =58 
SOUR C£ Cti A. ( c i'i) =i5.oo 
SOURCE SPECIFIC GRAVITY = 2.59 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURC~ FLO~ RATE <tCS) = 1?(•.(• 
YELOC!Ti' (C~1/S > AT 2. 1 t:M = 3?. ~· 
POS I TI OH -------MD D£L------- -------FIELv------
x y z Pf.AK 11EAll RMS PEAK HEAH RMS 
CONC CONC COfiC CONC CONC CONC 
<ctn ( c 10 (CPO 
121. 9 40. o· Ci. 0 5.4 4.6 . 4 13.4 11 . 5 .9 
121.9 45. o· 0. C) 4.b 3.8 .5 11. 5 9.6 i . 2 
121.9 50.0 0.0 3.5 2. 7 .5 8.9 ? . C) 1 . 2 
121.9 55.0 0. C) 3.b 2.6 . 5 9 ? •• "'I 1 . 2 . - 0. l 
12 l . 9 f,(< . C) (t • C) 4.2 3.0 . 5 1 C). 6 7.7 1 . 2 
121.9 65 . () (•. Q 2.9 1. 9 .4 7.5 5 . 0 1 . Q 
121. 9 7¢. (J 0.0 3.0 2. Cj. .5 7.7 5 . 2 1 . 3 
121.9 ?5. 0 IL 0 2.7 1. 7 .4 ?.O 4.5 1 . 0 
121 . 9 eo.o 0. 0 2. 1 1. 3 .4 5.5 3.4 1 . ~ 
121.9 es.o (I. I) 1. b . 7 .5 4.2 1 . 9 1 . 3 
121. 9 90. ¢ c;. . (t 1. 3 7 .4 3.4 .e 1 . 1 . ..., 
121 . 9 95. ()· 0. Ci 1. 1 . 1 . 4 2.9 .3 1 . 1 
121.9 1(•Q.0 0.0 .5 0 . r,. . 1 1. 3 0.0 .3 
243.B !) . Q (• . 0 3 . 4 2. El .3 B. 7 ? ... . ? .i:. w 
243.8 5.0 0.0 2.7 2.2 .2 7.0 5.7 . 5 ll1 
243.S 10. o· (l . C) 3. (I 2.5 " 7. 7 b'. 5 .5 • i:. 
243.8 ts. o· 0. I} 3. (I 2.5 .2 7.7 6.5 .5 
243.8 20. o· (• . 0 3. 1 2.6 .2 8. 0 6.? .5 
243.8 25.¢ 0.0 3. €, 3.0 .2 9.2 7.7 .5 
243. s JO .o· 0.0 2.S 2.3 .2 ?.2 G . 0 .5 
243.0 35.0 (I. 0 3. 1 2.6 .2 e. o 6 . 7 . 5 
243.S 40 .<> Q • C) 2.9 2.4 .2 ?.5 6.2 . 5 
243.8 45. 0 0 . 0 2.e 2.3 .2 7.2 €, • C< .5 
243.S 50.0 0.0 2. ,; 2. 1 .2 6.7 I:' I:' .5 .J • .,J 
243.e 55.0 0.0 2.9 2.2 .2 7.5 5.7 .5 
243.S bQ.Q o . c> 3.3 2.6 .3 0.4 6.? .7 
243.8 65.0 (• . c;. 2.7 2.1 .2 7.0 5.5 .5 
243.B ?o. 0 0.0 2.5 2.0 .2 b ... 5.2 .5 • .,J 
243 . e 75. () c;. . (t 2.2 1. e .2 5. i' 4.7 .5 
243 . B gf) .0 0. (.'i 1. 9 1. 6 .2 5. !) 4.2 . 5 
243.e 85.¢ 0.0 1. 5 1. 1 .2 4.0 2.9 . 5 
243.B 90.0 0.0 1. 6 1. 2 . 2 4.2 3.2 .5 
243 . e 95 . () 0.0 1. 9 1. 4 .3 5.v 3.7 .e 
243.B 1(•0.0 (•. 0 1. 5 1. I) .2 4 . !) 2.? . 5 
243 . e 1 05 . () (t . 0 1. 5 1 - 1 
.., 4.0 2.9 .e . "' 
243.S 110.0 (•. () 1. 4 .9 .2 3.7 2.4 .5 
243.e 115.0 0.0 1 . 1 . 6 .2 2.9 1 . 6 . 5 
243.8 1 20 . () 0.0 1. 0 .4 .2 2.7 1 . t .5 
243.e 1 25 . I) (I. 0 .e ., .2 2. 1 .e . 5 ..... 
243.B 130.0 0.0 .? .3 . 1 1 . 9 .8 . J 
RUH HUl'IP.ER =58 
SOURCE r,tIA . ( c f'I) =15.00 
SOURCE SPECIFIC GRAVITV = 2.59 
SOUP.CE TIME ~ORATION CSEC > =STEAPY 
SOURCE FLO~ RATE CCCS > = 17!) . I) 
YELOCIT't' <CM/SI AT 2 . 1 CM .:: 37 . (• 
P OS I TI OH -------MODEL------- -------FIELD------x y 2 PEAK l'IEAH RMS PEAK l'IEAN RMS 
COHC COHC CONC CONC COHC COHC 
<CM) <ClO < c" > 
243.8 135. o· 0 . 0 . 4 . 1 0.0 1. 1 .3 0.0 
243.0 14Q.O (t . 0 .2 (t. 0 0 . 0 .5 0.0 I) . (< 
3£5. a 0.0 (t. 0 1.? 1. 4 . 1 4.5 3.? . 3 
365. 8 5.0 (t 0 1. E. 1. 3 . 1 4 . 2 3.4 .3 
365. 8 1 (c • 0 Q . C) 1 . E) 1. 4 0.0 4.2 3.7 () . 0 
365. e 15.0 0.0 1. 5 1. 2 . 1 4.0 3.2 '7 . .,, 
3£5. 8 20.0 (I. (I 1. 6 1. 3 () . 0 4.2 3 . 4 !) . 0 
365. e 25 . (s 0 . 0 1. 9 1. 7 0 . 0 5.0 4.5 0 . 0 
365.8 30 . ;) Q (t 1.? 1. 6 0 . 0 4 . 5 4.2 0 . I) 
365 . e 35. (I 0. (; 1. 6 1. 4 0 . I} 4.2 3.7 Ct • () w 
365.e 4C) . 0 C:• . 0 1. b 1. 5 t'. 0 4 •) 4 . 0 I) . () °' . -
365.e 45. C• c;. . v l. E. 1. 4 o . c:. 4.2 3.7 (s • (s 
365.8 50 . 0 0. C) 1. 3 1 . 1 !) . () 3.4 2.9 0 . 0 
365.0 55.0 Ct . v 1. 4 1. 2 I} . (} 3.7 3 . 2 0 . 0 
365.S 60 . 0 (• . Ct 2. 1 t. e C:• . () 5.5 4 . ? 0 . 0 
365.8 £5.0 (t . (t l. 5 1. 3 0.0 4.0 3.4 0.0 
365.8 ?0.0 (t . 0 1. 7 1. 5 C) • 0 4.5 4.0 0.0 
365.6 ?5 . 0 Ci . 0 1. 9 1. 6 0.0 5.0 4.2 0 . 0 
365. e 80 . !) . (l . (l 1. 6 1. 5 0 . 0 4 . 2 4 . t.' () . 0 
3t.5 . e 85.0 Ci. ¢ l. 5 1. 3 0.0 4.0 3.4 0 . 0 
365 . 8 90 .o · O. o 1. 5 1. 2 0 . I) 4 . () 3 . 2 I) . 0 
3i5.8 95 . 0 0 . 0 1. 7 1. 4 0.0 4.5 3 . 7 0 . (c 
365.0 1C•O . O 0 . 0 1. 4 1 . 1 !) . () 3.7 2 . 9 () . 0 
3t.s.e 1 (15 . 0 (I . (I l. 3 l. 1 0.0 3 . 4 2.9 0.0 
365.S 110 . 0 0 . 0 1. 1 . 9 0 . !) 2.9 2.4 0 . 0 
365.8 115.0 c;. . Ci 1 . 1 . 9 (t . 0 2.9 2.4 0 . (< 
365.8 120.0 · 0 . 0 1. (I .7 . 1 2.7 1 . 9 .3 
365.e 125 . 0 . (I . (t l. 0 .7 . 1 2.7 1 . 9 '7 . .., 
365.8 130 . (• (• 0 . 8 . G . 2 2.1 1 . G .5 
3i5.e 135 . 0 (I . 0 . 7 . 4 . 2 1. 9 1 . 1 5 
365 . S 14!) . 0 O. Ci . 4 0.0 . 2 i. 1 Q.Q .5 
RUH NUMBER =59 
SOURCE !HA. <CiO =i5.(•(• 
SOURCE SPECIFIC GRAVITY = 2. 5l.l! 
SOURCE TIME DURATION CSEC) =STE~~y 
SOURCE FLOW RATE <CCS) = 22:4.0 
'iELOCIT•r (Cl1/5) AT 2.1 Cl1I = 41. 2 
POSITION -------MO~EL------- -------FIELD------
Y. y z PEAK Ii EA li RMS PEAK liEAH Rf'IS ,,
CONC CONC CONC CONC COHC CONC 
(CH :S ( c l'D <CH :S 
30.5 ¢.0 ¢.¢ 23.f. 19.'7 1. 3 45.5 39.9 2.0 
3!).5 S.o (•. Q 26.5 23.? 1 . 1 49.4 45.b 1. 5 
30.5 10. o· 0. 0 25.0 22.5 .9 47.4 44.0 1.3 
30.5 15.0 0. !) 25.9 23.8 .7 48.6 45.8 1. 0 
3 o. 5 20.0 <;i • I) 23 . 5 21. 4 .7 45.4 42.4 1.0 
3<!•. 5 25.0 C•. C• 1~.1 ib.b 1 :'c 3 9. i) 35.0 t .6 .. 
30.5 30. C: (t. 0 10.6 1 f,. 3 .9 30.2 34.5 1. 5 
30.5 35. i) 0. !) 15.9 13.3 t . 1 33.8 29.3 2. o 
30.5 35.0 0. (I u: .. St 13.9 .9 35.5 30.4 1. 6 
30.5 40 .0 0. !) 15 . 9 13. () .e 33.9 28.8 1 . 4 
30.5 45.¢ 0.0 11.4 e.e .e 2s.e 20.1 1., 
3<!•. 5 50. i) C:• • !) 9. 13 7.2 .9 '.) ·) ., 17.J 1. 9 -- . ' 3(1. 5 55.0 (•. ¢ 7.7 4.1 1.2 18.4 11 . e 2.9 
3<!• . 5 60 . :j Q. !) 5.2 1. 3 1.3 12.9 3.4 3.4 w 
3 0 .5 65.0 0.0 4.5 .3 .5 11.3 .e 1 . 3 -...I 
30.5 70 . 0 0. !) .2 0.0 Q • Cc .5 i_\. 0 I) . i) 
61. 9 0 . ¢ 0.0 13.7 11. 9 .7 30.0 2&.1 1. 3 
b 1. 9 5 . i) Q.Q 14.2 12.0 .5 30.9 28 .4 .9 
61. 9 10.0 0.0 13.4 12.l .5 29.5 27.5 .9 
b 1. 9 15 . i) (t . 0 i 3. r; 12.3 .5 29.S 27.5 . 9 
61. 9 20 . Q 0 . 0 13.2 11. 9 . 4 2 SI. 1 26.7 .7 
61. 9 25 _'.) Q.Q 1 (•.? 9 . 4 . 6 24.S 21.9 1. 2 
61. 9 30 . Q 0. 0 10.9 ~.9 . 4 24.8 22.9 .e 
61. 9 35 . 0 (1 • (t 1C•. B 9 . b .5 24.? 22 . 3 1. 0 
61. 9 35.0 0. 0 11. 4 1 c;. . c;. .6 25.8 23.1 1. 2 
61. 9 40 . o 0 ..... 1 1. 2 9.8 . 5 25.4 22.7 1 . () 
6 1. 9 45 . v c;. . 0 9.6 7.e .6 22.3 18 . 6 1 . 3 
61.9 51) . t) Q.Q 2.3 b.9 .9 19.? 1b.? 1. 9 
61. 9 55 . () ¢ . ¢ 7.2 5. 7 .7 17.3 14 . 0 1 . 6 
61.9 f,t) . Q Q . Q 5 ,; 3.8 1 . () 13 . 8 9.b 2.4 . '"' 
61. 9 f::.5 . ¢ 0.0 4 . 8 2 . e 1 . 1 12 . 0 7 . 2 2.7 
61.9 70.;) <!•. 0 4 . Q 1. 5 1 . 3 10.1 4 . () 3.3 
61. 9 70.0 0.0 4.4 2. 1 1. 2 11. 1 5.5 3. o 
61. 9 75.0 (,l. (t ., ., .9 1.2 8.2 2.4 3.1 .... -
61. 9 80.0 0.0 2.0 O.Q . 6 5.2 O.Q l.' 
121. 9 ~ • (> (•. Q 0.0 7.1 .4 1 9. (t 17.1 .9 
121.9 s.o 0.0 e.o 7 . 2 .4 19.0 17.3 . 9 
121.9 10.0· (•. Q 7 . ? 7 . rj .3 18.4 16.9 .6 
121.9 15.0 (r. 0 7.4 6.9 .3 11.e 1£.7 .6 
121.9 20 . () 0. (t 7.6 6.8 .2 1S.2 16.S .4 
RUN NUMBER =5 9 
SOURCE CiIA. ( c ('I) =15.0C:• 
SOURCE SPECIFIC GRAVITY = 2.5, 
SOURCE TIME DURATION CSEC> =STEADY 
SOURCE FLOW F.~TE <CCS) = 224.0 
VELOCIT'i' f CM/S :1 RT :2.1 CM = 41.2 
POSITION -------MODEL------- -------~IELD------
x ''{ 2 PEAK HEAN Rl'IS PEAK HEftH Rl1S CONC COHC COMC COHC COHC CONC 
C CM) <CM; C CM) 
121.9 25.¢ 0.0 7 . 4 6.4 
., 17.8 15.6 .7 .... 
121.9 30.:.> C:• • () 7.o 6.1 . 3 16.9 14.9 .? 
121.9 35.0 0 . 0 - 7 6.5 
., 17.5 15.8 .7 ( . ., .... 
121. 9 35.:.) C:•. 0 7 . 5 6 . 3 . 5 1 8. i) 15.4 1 • L 
121. 9 40.0 (s. 0 7 . 2 6 2 . 5 17 . 3 1::.;_2 1 . 1 
121.9 45.o 0. C:• 6. :2 5 . 2 .5 15 . 2 12 . 9 1 . 1 
121.9 so.o Ca. 0 5.8 4.8 .5 14.3 12 . 0 1 . 2 
121. 9 55.0 o.O 5.4 4.5 .5 13.4 11 . 3 1 . 2 
121. 9 60. 0 (•. 0 3.9 2.9 .5 9.9 7 . 5 1. 2 
121. 9 65.0 (•. () 3.5 2.6 .5 B.9 6 "' 1 . 2 • t 
121 . 9 70.0 (:. 0 3.7 2.5 .£ 9.4 6.5 1. 5 
121.9 76. Q 0.0 3.6 2.? .5 9.2 ? . i) 1. 2 
121 . 9 75.0 (l . 0 3.6 2 . 4 .7 9.2 6 . 2 1 . 7 
!21.9 Bo.O (• . 0 2.3 1. 3 .6 b. (t 3.4 1.' 
121 . 9 85.0 (l. 0 1. 6 .4 . 7 4 . 2 1 . 1 1. 9 
w 
121. 9 90.0 (•. 0 0. (a <>. (a . 4 (•. () Q . () 1 . 1 
00 
243.e 0.0 0.0 4.0 3.6 . 1 1 y. 1 9.2 .2 
243.e 5. () O.o 3.9 3.5 .2 9.9 8.9 . 5 
243.8 10.0 (t. 0 3.5 3. 1 .2 e.9 e .o . 5 
243.B 15 . () (o • () 3.4 2.3 . 2 8.7 ?.2 . 5 
243.e 20.0 (a . 0 3.6 3 . 0 . 2 9.2 7.7 .5 
243.0 2s.o (• . 0 3.4 :2. 7 . 3 e.? ? . Q . ? 
243.8 30. v (a. 0 2.8 2 . 3 .2 7.2 6 . 0 . 5 
243.S 35. o· (•. 0 3.6 3.1 .2 9.2 s.o .5 
243.0 35.v (s . (a 4. 1 3.7 .2 1 Ci. 4 9.4 .s 
243.S 40.:.:. (•. C• 3.9 3.5 . 2 9.9 9.9 .5 
243.8 45.¢ (:. 0 3.7 3.3 .2 <;. 4 8.4 .5 
243.8 50 .0 0.0 3.S 3.0 .2 8.9 7.7 .5 
243.6 55. (: (s . I} 3.7 3.4 .2 9.4 e.7 .S 
243. e 60. (;< C•. C• ..,. ..... 2 . ? . 2 8.2 ? . r.) . 5 ..., • .=.. 
243.e e.s." (a • (a 3.4 2.9 .2 8.7 7.5 .5 
243.8 70.0 0.0 3.3 2.9 . 1 0.4 7.5 . 2 
243.e 7¢. (; (a. 0 3.3 2 . 6 .3 e.4 6.7 . ? 
243.S ?5.:.:. 0.0 3.3 2.? .3 8.4 ...... . ? t • • 
243.e e.c;. . 0 (a ' (a 3. c;. 2.3 .3 7.7 f, . 0 . e 
243.S 85.0 C• ''• 2.9 2 . 2 .4 7.5 5.7 1. ~ ... 
243.e 90. v (a. 0 2.0 1. 9 .4 7.2 5 . <) 1 . 0 
243.S 95.0 l~f . t• 1. B 1 . I,) .4 4.7 2.7 1. r.) 
243.8 1(•0. 0 (a. 0 1. 9 . 9 .5 5.0 2.4 1.3 
243 . S H•5 . 0 C:•. C• t.B . ? . 6 4.7 1 . 9 1 . 6 
RUH NUMBER =59 
SOURCE: C•IA. t CiO =15.t\(• 
SOURCE SPECIFIC GRAVITY = 2.59 
SOURCE TIME DURATIOH <SEC) =STEA~Y 
SOURCE FLO~ RATE CCCS> = 224.C. 
VELOCITY (CM/S) AT 2.1 CM = 41.2 
P OS I TI OP{ -------MODEL------- -------FIEL~------x y z PEAK HEAN R RS PE~K •t E AN RMS CONC COHC COHC CONC CONC CONC 
< Cf'D ( Cl'D < crn 
243.e tc:•S. o· 0 . 0 2. 1 1. 5 ... 5.5 4 . (t .e .~ 
243.8 110.0 (I. () 2 . (• 1. 3 .3 5.2 3.4 .9 
243.e 115.0 (l . 0 1. 6 .9 '7 4.2 2.4 .e . ..., 
243 . 0 120 . () 0.0 1. 5 . r; .4 4. 0 1 . 6 1 . 1 
243. e 125. 0 ¢.ti ., <:S . 0 . 1 .e (,s. 0 '7 . .., . " 
365.8 () . () t•. t> 2.2 2. () .1 5.? 5 . 2 .3 
:::e.s . e 5.0 0 . 0 2 . 3 1. 9 . 1 6 . 0 5 . 0 '7 . ..., 
365 . 8 10 . () 0.0 2. 1 1. 9 . 1 5.5 5 . () .3 
365 . e 15.0 (i . 0 2. 1 1. 8 .2 5 . 5 4.7 .5 
365.e 20 . () <L (I 2.2 1. 9 .1 5.? s . () .3 
365.e 25.0 0 . (s 1. 6 1. 2 . 1 4.2 3.2 
., . .., 
365 . 0 3(« . 0 (I . (I 1 . 5 1. 2 . 1 4 . c) 3.2 .3 
;?,65 . e 35.0 0. 0 2. 1 1. 8 . l 5 . 5 4.7 ., w . .., 
365 . 0 35. 0 (•. 0 2 . 5 2.2 0 . Cc 6 . 5 5 . 7 (• . 0 \0 
365.e 40 . 0 0 . 0 2.5 2.2 . 2 6.5 5.7 .5 
365.3 45. () 0 . 0 2.4 2.1 . 1 6.2 5.5 .3 
:::e.s.e 50 . () . 0 . 0 2.4 2.1 . 1 6 . 2 5 . 5 .3 
365.e 55.0 0 . 0 2.4 2. 1 . 1 b.2 5.5 .3 
365.e 1£.0 . o 0 . 0 1. 7 1. 3 . 1 4.5 3.4 '7 . .., 
365.S 65. 0 (l. 0 1. 7 1. 3 .2 4.5 3.4 .5 
::%5.e 70.0 0 . 0 1. 7 1. 4 . 1 4.5 3.7 .3 
365.0 ?O .o 0 . !) 2.2 2. c) (c . () 5.? 5.2 0 . () 
:.%5. e 75.0 (t . 0 2 . 0 t. e . 1 5.2 4.7 .3 
365.8 80.0 (• . 0 1. 8 1. 5 . 1 4 . 7 4 0 .3 
365.e e,5 . v· c;. . 0 1. 7 1. 3 . 2 4.5 3.4 .5 
365.S 90.0 0. (I 1. a 1. 4 .2 4.? 3.7 .5 
365.e ~5 . G 0 . 0 1. 1 .e .2 2 . 9 2.1 .5 
365.8 1<:•0 . 0 o.O 1. 3 . 8 . 3 3 . 4 2. 1 .a 
3~5.e 1 c;. 5 . v c;. . 0 1 . 4 1. (I .2 3.7 2.7 .5 
365.8 1 (•5 . Q 1:.. Q 1 . 5 1. 2 . 1 4 . 0 3.2 .3 
365.e llv.O 0.0 l . 1 . e . 1 2.9 2.1 .3 
365.8 115.0 (• . 0 1. 1 . 8 .2 2.9 2. 1 . 5 
::::e.s . e 120 . 0 0 . c;. .9 . 5 '7 2 . 4 1 . 3 .e • oJ 
365 . S 125.0 0 . (I 1.2 .? .3 3 . 2 1 . 9 .a 
365.e 130.G 0 . ¢ .e . 3 . 2 2. 1 .e .5 
365.8 135.0 0.0 . 9 .4 . 3 2.4 1 . 1 .a 
3€-5 . 8 14v . o 0 . 0 . 7 . 1 . 2 1 . 9 . 3 . 5 
RUN MUl18EF. =fr Q 
SOURCE !::IA. ( c l'l) =15.0¢ 
SOURCE SPECifIC GRAVITY = :2.59 
SOURCE TIME ~URATIOH CSEC) =STEA~Y 
SOURCE FLOW RATE <CCS) = 79.0 
VELOCITY CCM/S) AT 2 . 1 CM = 49.e 
POS I TI OH -------MO~EL------- -------FIEL~------x y 2 PEAK MEAN RMS PEAK MEAN RMS 
COHC COHC COHC COHC COHC COHC 
( CIO ( CIO (CM> 
30.5 () . 0 0.Q i 2. i 9.5 1.3 27.1 22.1 2.6 
30.5 5.0 (t. (I 15. 1 12.e 1. 1 32.5 28.4 2.0 
3 I). 5 l (). 0 1:.. 0 14.4 11. 5 1.4 31. 3 2b.0 2.6 
30.5 15.0 (t. C) 14. 1 10.5 1.5 3 (I. 7 24.1 2.9 
30.5 20.0 0.0 11. 4 7.b 1. 7 25.S 19.2 3.6 
30.5 25.v 0.0 9.2 3.6 2.2 21. 5 9.2 5.3 
30.5 30.0 0.0 5.b .4 1.0 13.S 1.1 2.7 
61. 9 Q.O Ci. 0 9. (t 7.4 .9 21. 1 11.e 1. 9 
61. 9 5.0 0. (I 9.e 8. t) .a 22.7 19.0 1. 7 
61. 9 10 . 0 (r • (r 9.2 7.3 .e 21. 5 17.5 1 . 7 
61. 9 15.0 0.0 9.? 7. 1 .9 22.5 17.1 1 . 9 
61. 9 20.0 (t . (t e. 1 s.e .9 19.2 14.3 2.0 
61. 9 25.0 (t . (I £.7 4.6 .9 16.3 11 . 5 2.1 
61 . 9 30.C) · 0. 0 5.5 2.e 1.5 13.6 7.2 3.7 
61. 9 35.0 (I . (I 4.9 1. 6 1 . 3 12 . 2 4 . 2 3.3 .i:--
61. 9 40.0 0.0 4. 1 . 6 .9 1 (I. 4 1.6 2.4 
0 
61.9 45.0 0. (I 2.5 (I • I) .3 £.5 I) • 0 .a 
121.9 C) • C) c;. • (I 5.3 4 . 3 .4 13.1 10.e .9 
121.9 5. () (I . (1 4.? 3.9 .4 11. 8 9.9 1. 0 
121.9 10.0 (t . (I 4.€. 3.e .5 11. 5 9.6 1 . 2 
121.9 15.0 0.0 5. 1 4.3 . 6 12.? 10 . S 1 . 4 
121.9 20.0 c;. • (I 4. f, 3.6 .5 11. 5 9.2 1 . 2 
121.9 25.0 0.0 4 . ? 3.4 .. 11. 8 S.? 1 . 7 . ' 
121.9 30.0 (t . I) 4.2 2.e .7 10.6 7.2 1. 7 
121.9 35.0 (•. I) 3 . 5 2 . 0 .? 8.9 5.2 1 . a 
121. 9 4Ci . (< (t . c;. 2 . 9 1. 6 .6 7.5 4.2 l . 5 
121.9 45.0 (•. I) 2.4 .s .b 6.2 2.1 1.' 
121. 9 so. o· (t • (I 1.9 .2 .4 5. (I .5 1 . t 
243.S I) . (). 0.0 2.2 1.' . 3 S.? 4.2 .a 
243.0 5 . (< Ci . (I 2 . 1 1 . 4 ., 5 . 5 3 . 7 .e • <J 
243.S 1 {) . 0 (• . () 2. 1 1 . 6 . 3 5.5 4.2 .a 
243.8 15. o· (I . (I 2. (I 1. 4 .3 5.2 3.7 .e 
243.8 20.0 Ci • (I 2.0 1. 3 . 3 5.2 3.4 .8 
243.e 25.0 (t . 0 1 . 3 . 5 ., 3.4 1. 3 .e . ..., 
243. s .30.0 0. () 1. 1 .3 .4 2.9 .8 1 . 1 
243.e 35.0 0.0 1. 7 1.0 
., 4.5 2.7 .e . " 
243.S 40.0 ;) . (t 1. 8 t. 1 .3 4.7 2.9 .8 
243.8 45 .o · c;.. 0 1. 7 .9 .4 4.5 2.4 1.0 
243.S 50.0 (• . (t 1.b . 7 . 4 4.2 1. 9 1 . 1 
243 . e 55.0 0. (r .e 0.0 .3 2.1 0.0 .a 
RUH NUMBER 
SOURCE l>!A. (Cl'!) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME ~URATIOH (SEC) 
SOURCE FLO~ F.ATE <CCSi 
VELOCITY (CM/S) AT 2 . 1 CM 
POSITION x y 2 
<ctn <Cf'D (CPD 
365.e 0.0 (I . (I 
36S.0 5. () (t . 0 
365.e 10.0 (t • (t 
365.0 15.0 I). 0 
365.e 20.0 (t . (I 
365.0 25.0 0. C) 
=60 
=15.00 
= 2. 5c;! 
=STEAC•V = 79.0 
= 49 . 0 
-------HODEL-------
PEAK ~EAH RHS 
COHC COHC CONC 
1. 1 .7 .2 
1. 1 .6 .2 
1. 2 .e .2 
1.4 .9 .2 
1. 2 .e .2 
.2 0.0 . 2 
-------FIELD------
PEAK HEAH RMS 
CONC CONC COHC 
2.9 1. 9 .5 
2.9 1. 6 .5 
3.2 2. 1 .5 
3.7 2.4 .5 
3 . 2 2 . 1 . 5 
. 5 0 . () . 5 
.i::--.... 
RUH NUMBER =61 
SOURCE !>!A. t Cl'D = i 5 . (•<!• 
SOURCE SPECIFIC GRAVITY = 2.sc; 
SOURCE TIME DUR~TIOH (SEC ) =STE A f:•V 
SOURCE FLO~ R~TE <CCS> = 170 .I) 
YELOCITV (Cf.'l/S) AT 2 . 1 CM = 51.5 
POS I TION -------MODEL------- -------FIELD------x y z PEAK Ii EA N RliS PEAK HEAN RliS CONC CONC CONC CONC CONC CONC 
(CM) <CIO ( CIO 
30.5 0.0 (t . (I 22.2 16. 1 2 . (s 43.5 34.2 
.... 
.j ~ .:-
31).5 5.0 (•. Q 24.b 2 c) b 1 . 5 4 f.. 9 41 . 2 2.2 
30.5 10.0 (I . (I 22.Y 1 ljl. 2 1. 0 47 7 3 4J • 1 1 . 5 .., . .., 
30.5 15.0 (I . (I 22.2 1s.3 1 . 2 43.5 3?.? 1 . 9 
3 (I. 5 2ci.v (t • c;. 1 9. 9 15.0 1 . 4 4c;.. 2 33.6 2.3 
30.5 25.o (I. !) 1 ijt.? 13.6 1 . ? 39.9 29.S 3.Q 
3 (I. 5 30.0 (I. Q 14.3 9. f, 1 . 5 31. 1 22.3 3.0 
30.5 35 . \} 0 . 0 11. 1 f,. 2 2. 1 25.2 15.2 4.6 
3 (I. 5 40. 0 (r. 0 9 . 1 3.9 2.7 21. 3 9.9 6.4 
30.5 45.o (t . (I 5.3 .5 1 . (I 13. 1 1 . 3 ? .. - . t 
61. 9 0 . 0 (I . (t 13.3 1 0 . f, .9 29.3 24.3 1 . 7 
61. 9 5 . (t 0 . 0 1 7 ., 1 1. 2 . ? 29. 1 25.4 1 . 3 ........ 
61. 9 10 . 0 y . (I 12 . 5 Ht. e .7 27.9 24.7 1 . 3 
61. 9 15 . (t o. o 13.3 1 C). 8 . 7 29.3 24.7 1. 3 -!:'-
61. 9 20 . 0 (I . (I 12.3 1 (I . 1 .e 27.5 23.3 1 . f, N 
b 1. 9 25.¢ (t . () 12 .. 2 9 . 6 1 . I) 27.3 22 . 3 2 . 0 
61. 9 30. C• (r . (t 9.e 7.6 1 . (,i 22.7 10 . 2 2 . 1 
b 1. 9 35. (t (• . (I 9.6 6.b 1 . 2 22.3 16.0 2.6 
f, 1. 9 40.0 (t. 0 9. (t f,. 3 1. 3 2 l. 1 15.4 2.9 
61.9 45.Q (•. 0 6.S 4 . Q 1 . 3 16.5 1 () . 1 3.1 
61. 9 50.0 c;.. c;. 5.9 2. l 1 . 3 14.5 5.5 7 -.,,,, . ~ 
b 1. 9 55.0 (t. (t 3. 8 .4 .e 9.6 1 . i 2.1 
61. 9 fi.I) . 0 (,:. 0 2 . 4 (~ . (~ 
., E.. 2 I) . 0 .e . .., 
121.9 0 ., Q. 0 7.3 b. 1 . s 17.5 i4.9 1 . 1 ... 
121.9 5.0 0.0 7.1 E·. 1 . 4 17.1 14 . 9 .9 
121.9 1 ti . 0 o.O 6 . 6 5.0 . 4 16.0 14 . 3 .9 
121.9 15.¢ 0.0 E. • e. 5 . 9 . 4 1 t.. 0 14 . 5 .9 
121.9 20.0 0. f.l 6 .. 5 . 9 . 3 16.0 14 . 5 .7 • Co 
121.9 25.0 ~·. I} 7 . 1 t. . 1 .5 l 7. 1 14 . 9 1 . 1 
121.9 30.0 (t. (t £ . 2 5 . 3 . 4 tS.2 13. 1 .9 
121.9 .35 . (I 0.0 5.9 4 . 8 . 5 14 . 5 12 0 1 . 2 
121.9 40.0 Q.Q 5.0 4 . 4 .? 14.3 1 1 . 1 1 . 6 
121.9 45. (I 0.0 4 . 5 3.2 .e 11. 3 e.2 1 . 9 
121.9 50.0 (t . I) 3 . 9 2 . 5 .s 9.9 6.5 2.0 
121. ljl 55.0 (I . (I 3 . 1 1. 1 .7 e.o 4.5 1 . e 
121.9 f.0 . () (I . I) 3.0 1. 3 .s 7.? 3.4 2. 1 
121.9 65.0 (t . (t 1. 9 .5 .5 5.0 1 . 3 1 . 3 
121.9 71). 0 Q. C) 1. 4 . 1 .3 3.? . 3 .a 
121.9 75.0 (t . 0 . 6 0 . (t 0 . I) 1. f, 0 . 0 0 . 0 
243.0 o.O (t . !) 2.9 2.2 .3 7.5 5.? .a 
RUN NUMBER =&1 
SOURCE l)I A. (CM> =iS. 00 
SOURCE SPECIFIC GRAVITY = 2.5~ 
SOURCE TIME DURATION CSEC> =STEAM' 
SOURCE FLOW RATE CCCS> = 17 (t. c;. 
YELOCIT't (CM/S) AT 2. t C!1 = Si. 5 
POSITION -------MOD£L------- -------FIELD------x y z PEAK MEAN F. riS PEAK HEliH RliS COHC COHC COHC COHC COHC COHC 
<CPD <CPD < cro 
243.8 s .o · (t . (t 3. E· 2.9 .4 9.2 7.5 1 . 0 
243.8 10.0 (t • (t 3.4 2.5 .4 8.7 b.5 1 . 0 
243.e 1s.v (t . (I 3.7 2.7 .4 9.4 7 . Q 1 . Q 
243.S 20. () · (I . () 3.? 2.6 .5 9.4 6.? 1.2 
243.e 25.Q (•. 0 4.1 3 . C) .6 1 (t. 4 7.7 1 . 5 
243.e 3().0 (•. (• 3 . 4 2.5 .5 8.? b.5 1. 2 
243.e 35.Q (t 0 3 . E. 2.7 .4 CJ. 2 7.0 1 . Q 
243.8 40. 0 (•. (t 3.9 3.2 .3 9.9 8.2 .? 
243.e 45. (i (t . C) 3. 1 2.4 
.,. e.o 6.2 .7 . .., 
243.8 5() 0 (•. I) 3.3 2.4 .4 8.4 b.2 1. 0 
243.e 55.0 0.0 3.2 2.1 .4 e.2 5.5 1 . 0 
243.0 £0 . 0 (t . (t 3.3 2 . 1 .5 e. 4 5.5 1 . 3 
243.e t5.v (t. 0 2.5 1. e. .5 £ •. 5 4.2 1 . 3 
243.8 ?() . 0 (l . c.'r 2. 1 1. 2 .5 5.S 3.2 1. 3 .p-. 
243.e 75.0 (t. (I l. 9 l. (t .5 5. (t 2.7 1 . 3 w 
243.9 eo.o (t. (t 1. 4 ·' .4 3.? 1 . b 1 . 1 243.e es.o 0. ti l. 1 Q. (t .3 2.9 I) . (s .e 
243.8 90. Q (t . (t .9 (t. 0 .2 2.4 () . () . 5 
243.0 95.0 (i . 0 .6 0.0 . 1 1. 6 0 . 0 . 3 
365.S 0.0 (•. (t 1. 7 1.3 .3 4.5 3.4 .9 
365.e 5.0 c;.. c;. 2. 1 1. E· 
., 5.5 4.2 .e . .., 
365.e 10 . 0 (•. (t 1. 9 1. 5 .2 5.Q 4 . 0 . 5 
365.e 15 . (I (I. 0 2.3 1. ? . 2 6.0 4.5 .5 
365.S 20.0 (•. (t 2.1 1 . 7 " 5.5 4 . 5 . 5 . .:. Je.5.e 25.v ¢.¢ 2.5 1. 9 .2 e.. 5 5.¢ .5 
365. s 30.0 (•. I) 2.2 1. 0 .2 5.? 4 . ? . 5 
365.e 35.0 (1. c;s 2. 1 1. e .2 5.5 4 . 7 . 5 
365.S 41) . Q (•. (t 2. 1 1. 'l . 1 S.5 4 . 5 . 3 
:::e. 5 . e 45.0 y. c;. 1. e 1. 6 0.0 4.7 4.2 t} . () 
365 . S so. 0 (l . (t 1. a 1. 5 .2 4.? 4 . I) .5 
365.e 55.G 0. 0. 1. 9 1. 5 . 2 5.0 4 . 0 .. . .., 
365. 9 £0 . () (1 • !) 2.0 1. 5 .3 5 ., 4 . !) . 8 . -
365.e E-5. 0 0.0 1. c; 1. 3 . 4 5.0 3.4 1. Q 
365.9 70 . 0 (• . 0 1. a 1. 3 . 3 4.? 3.4 .8 
365 . e 75 . 0 o. 0 1. f, 1. 1 .2 4.2 2 . c; .5 
365.S so.o C•. 0 1. 4 .9 .2 3.? 2.4 .5 
:::e.s . e 85.0 (• . y 1.2 • E· .3 3.2 1 . 6 .e 
365.9 90 .o · (•.I) 1. 1 .s .3 2.9 1 . 3 .8 
365.e 95. (I · (l . c;. 1. 1 .4 . 3 2.9 1 . 1 . e 
365 . 9 1(1() . 0 (• . l) .B . 1 .2 2. 1 . 3 .5 
RUN NUl'IBER =62 
SOURCE C•I A. tCIO =15.00 
SOURCE SPECIFIC GRAVITY = 2.5, 
SOURCE TIME ~URATIOH (SEC> =STEA~Y 
SOURCE FLO~ RATE CCCSi = 17 0. 0 
YELOCITV (CM/S) AT 2.1 CM = 63.5 
POSITION -------MODEL------- -------FIEL~------x y z PEAK tlEAH Rf'IS PEAK l'i E Ali RHS 
COHC CONC COHC CONC COHC CONC 
C CM) CCl'D C CPI) 
30.5 o. o· (t. 0 l,.e 13.2 2.3 41). 0 29. 1 4 . 1 
3 (). 5 5 . I) (•. (l 23 . 1 10.Q 2.2 44.0 ., ? ., 3.5 .,;;/ .. -
30.5 10.0 0. (t 21. 3 1 E.. 2 1 . 7 42.2 34.3 2.e 
3(1. 5 15. 4) (l . (l 21. 2 u ... 9 2.5 42. 1 35.5 4.1 
30.5 20.0 (t. 0 19.5 13.6 3.1 3,.6 2c;.e 5.5 
3 o. 5 25. I) (t. (l 1 7 . 3 8 . 4 4 . 1 3€... 1 19 . 9 0.5 
30.5 30. 0 (t. 0 11. e 2 . e 3 . 3 26.6 7 . 2 e . 1 
30.S 35. (< Q. (l 0.3 .3 1. 3 19.7 . 8 3 . 5 
3(1.5 40.0 (I . (t 3.7 (t . 0 .3 9.4 0.0 .e 
61. 9 (I . (l (t . () 13.3 9.8 1 . 2 29.3 22.? 2.4 
61 . 9 5.0 (t . (t 13.0 l (t. 9 1 . I) 2e.e 24.e 1 . 9 
61 . 9 10 . I) (I . (l 12. 1 9 . 4 1 . 1 2 7 . 1 21 . 9 2 . 2 
61 . 9 15.0 (t • (t 13 . 9 10.3 1 . 3 31) . 4 23 . 7 2 . 5 
61. 9 20 . 0 (t . (I 12 . 9 9.3 1 . 7 28 . 6 21 . 7 3 . 4 +" 
61 . 9 25.0 (t. 0 13.5 8 . 0 2.3 29.7 1 9 . c;. 4 . 8 J:'-
61. 9 30. (I · (l • (t 1 1 . 1 5.3 2.3 25.:2 13.1 5 . 2 
61. 9 35.0 (t. 0 c;.e 2.9 2.2 22.7 7.5 5.4 
61. 9 40. 0 (t • (l 0.2 .? 1 . 7 19.4 1 . 9 4.5 
61. 9 45.0 (t . (t 2.e (t. 0 
., 7.2 0.0 .e . ..., 
121.9 I) . I) . (t • () 6. f, 5.2 . 7 16.0 12.9 1 . 6 
121.9 5. ~· c;. . (t 7 . 1 5 . 6 - ~ 1 7. 1 tJ.e 1 . 4 
121.9 10.Q (•. (t b ·:;o 4 . 9 . b 15.2 12 . 2 1 . 4 . -121 . 9 15.0 0.0 i . e 5.4 . 6 1 E-. 5 13 . 4 1 . 4 
121.9 20.0 0. 0 7. 0 5.S .6 16.9 13.6 1 . 4 
121 . 9 25.C. c;.. 0 7 . ~ 5.6 1 . 1 1e.e 13.e 2.5 
121. 9 30. 0 0.0 6.5 4.5 1 . 0 15.8 11 . 3 2.3 
121 . 9 35.¢ 0.0 E· . 1 3 . e 1 . 2 14.9 9.6. 2.9 
121 . 9 40.0 0.0 s. f, 3.2 1 . 3 13 . S 8 . 2 3.2 
121 . 9 45.v (r. 0 3.e 1 . 5 .e 9 . 6 4 . lj 2 . 1 
121 . 9 50.0 ,, . 0 3 . 9 .? ... 9 . 9 1 . 9 1 . a • t 
121.9 ss .o· 0.0 2.2 (r • (,1 7 5 . 7 (t . 0 .e . .,,. 
121.9 £1).1)· 0. I) 1. 2 1,'t. Q •'\ 3.2 <) • 0 . 5 . .:. 
243. e 0.0 0.¢ 3.2 1. 9 .6 e . 2 5 . 0 1 . 5 
243 . 8 s. o· (I . (I 3.? 2.5 .b 9.4 b.5 1 . 5 
243 . 8 10.0 (t. 0 2.e 2. 1 . 4 7.2 5.5 1 . 0 
243 . S 15.0 (i . I) 3 . 3 2 . 3 .6 8.4 6. (< 1 . s 
243 . e 20.0 0.0 3.5 2.2 .7 e . 9 5.7 1. e 
243 . B 25.0 (• . () 4 . 2 2 . 6 . 8 10 . b b .., 2.0 . l 
243 . 8 30.0 0 . 0 3 . 5 2.0 1 . 5 e.9 5.2 3.e 
243 . S 35.0 (• . (< 3.4 1. 9 .7 8.7 5.0 1 . B 
RUH NUMBER =b2 
SOURCE: C•Ifl. tCiO =i5.(H• 
SOURCE SPECIFIC GRAVITY = 2.5~ 
SOURCE TIME DURATION (SEC> =STEADY 
SOURCE FLOW RATE <ccs; = 170.Q 
VELOCITY (C!VS > AT 2 . 1 .Cl1 = 63.5 
POS I TI Ott -------MODEL------- -------FIELD------x v 2 PEftK HEAH RMS PEAll" MEAH RliS COHC CONC CONC COHC CONC CONC 
C CIO ( Cl'D C CIO 
243.e 40.v (t . (I 3. 1 1. 5 .6 e. o 4. 1) 1 . 5 
243 . S 45.o 0 . 0 :2. 4 1. t .5 b ., 2.9 1.3 . -
243 . e so. o· (t. 0 2.3 .e .ft E.. 0 2.1 l . 6 
243 . 8 55.0 (I . (I 1. 9 .6 .5 5. () 1.6 1 . 3 
243 . 9 £.«). 0 (i . (s 1. 9 .5 .5 5.0 l . 3 l . 3 
243 . S 65. (< Q . (I 1. 4 .2 .3 3.7 .s .a 
243.e 70 . G 0.0 1. 0 0.0 .2 2.7 Q . () .5 .i::-
365. a I) . 0 0. 0 1. 3 .6 . 3 3.4 1 . 6 .8 \,J\ 
3f.5.e 5.0 0 . C) 1. e 1. 0 .4 4.7 2.7 1 . I) 
365. e 10.0 o.o 1. 4 .8 .3 3.7 2.1 .9 
365.e 15. 0 0 . 0 1. 5 . e ., 4.0 2. 1 .e • oJ 
365. a 20.0 o.o 1. 3 .. .3 3.4 1 . 9 .8 . r 
365 . e 25.v (• . (I 1. €, .9 
., 4.2 2.4 .e • oJ 
3£5.S 30 . 0 Q.Q 1. 4 . 7 . 3 3.7 1. 9 .a 
365 . e 35.0 (t • (I 1. 7 1. C) 
., 4.5 2.7 .e • oJ 
365.S 40.0 <:• . 0 1. 9 1. 0 .4 5.Q ? ... 1 . 0 - . r :::ts.e 45 . C< (t • (I 1. 4 .9 . 3 3.7 2. 4 .e 
365 . S 50.0 (t. 0 1.' .? .3 4.2 1 9 .a 
365.e 55. !) (t. 0 1. 4 .s .3 ., - 1 . 3 .e .., . ( 
365.8 £0.0 (I • (I 1. 5 .4 .3 4.0 1 . t .a 
365 . e £.5 . 0 o. (I 1. 4 .2 .3 3.7 .5 .e 
365 . S 70.0 (• . (t 1. 3 .4 .3 3.4 1 . 1 .s 
365 e 75 . G (I . 0 1. Q .4 . 3 2.7 1 . 1 .e 
U15. S 80.0 Q.t.\ .7 .2 .2 1. 9 .5 .5 
365.e es.o (t . 0 . 4 0 . 0 . 2 1. 1 (t • 0 . 5 
RUN HUMBER =63 
SOl!RCE C.Iri . ( c 11) =15.0(r 
SOURCE SPECIFIC CR~VITY = 2.51J 
SOURCE TIME ~UR~fION CSEC) =STEA~Y 
SOURCE FLOY RATE (CCS> :: 204.0 
VELOCITY CCM/S) AT 2.1 CM = te. 1 
POSITION -------MODEL------- -------FIEL&------
x y z PEAK "EAH Rl'IS PEAK !1ErtN Rl1S COHC COHC COHC COHC COHC COHC 
(CM) <CIO CCl'O 
30.5 (). 0 . (t . 0 21. b 1£.1 2.2 42.? 34.2 3.7 
3 o. 5 S.¢ o. 0 24.2 19.6 2.4 46.3 39.7 3.6 
30.5 1 () . 0 0.0 23.9 19.0 2.3 45.9 30.S 3.5 
30.5 15.0 0 . 0 28.5 2Ct.5 4 . 0 51. 9 41 . 1 5.9 
30.5 20.0 0 . 0 21. 2 11. s 4.6 42.t 26.6 8.6 
30.5 25.Ci 0.0 15.8 4. (I 4 . (t 33.6 10.1 9.5 
30.S 30.0 0.0 12.7 1. 2 2.2 28.2 3.2 5.7 
3(1.5 35 . (I · (I. 0 6.6 . 1 .6 16. c;, .3 1 . 6 
61. 9 0 . 0 . (I . (t 13.0 9.9 1.2 28.8 22.9 2.4 
61. 9 5.0 (t . 0 13.7 10.9 1 . 1 3(1. 0 24.e 2. 1 
61. 9 10.0 Ct. 0 13.6 1 Ct. 3 1 . b 29.S 23.7 3. 1 
61. 9 15.0 (r • I) 16.e 12. (t 2.2 35.3 26.9 4.1 
61. 9 :20 . 0 0. (I 13.8 e.e 2.9 30. 2 20.7 5.9 
61. 9 25.0 (I. ¢ 12.3 5.6 3.2 27.5 13.8 7.2 .i:--
61 . 9 30 . 0 (I . (t 11. 6 3.7 3. 1 26.2 9.4 7 . 4 0\ 
61. 9 35.0 0. (I 8.5 1. 1 1.8 2Q.1 2.9 4.7 
61. 9 40.0 (I. 0 3.5 c.~. 0 .5 8 . 9 Q.0 1. 4 
121.9 0.0 (t . 0 7 . 2 5 . 5 .e 17.3 13.6 1. e 
121.9 5. () . (t . () b.b 5.3 .8 16.0 13.1 1 . 8 
121.9 10 . 0 0 . (t '. e 5.3 .e 16.5 13. 1 1 . e 121.9 15.0 0 . 0 ?.9 5.9 .9 18.S 14.5 2.0 
121.CJ 20. (s Ci . 0 7.0 4.8 1 . 1 1 f,. ' 12.0 2.5 
121.9 :25.!) 0. I) £.? 3.9 1 . 3 16.3 9.9 3. 1 
121. 9 30.0 (t . I) 5.5 2.4 1. 4 13.6 6 . 2 3.5 
121.9 35.o (•. 0 5. 1 1. 8 1. 4 12.7 4.7 3.b 
121. 9 40. (s . 0.0 4.3 1. 0 1 . 3 10.e 2.? 3.4 
121.9 45 .!) · 0.0 3. C) .3 .8 7.7 .8 2.1 
121.9 so .o · (t. 0 1. 9 0. 0 .4 5.0 Q . O 1 . 1 
243.8 o.O (t . (t 3. 1 2. t . 5 8. o 5.5 1 . 3 
243.e s. o· 0. (t 2.6 1 . 8 . 4 6.7 4 . 7 1 . 0 
243.S 10 . !) (I . (t 2.8 1. 9 .4 7 . 2 5 . !) 1 . I) 
243.S 15.0 (i. 0 3.7 2.2 . f, 9 . 4 5 . 7 1 . 5 
243.8 20 . !) (l . I) 3.2 1. 9 .6 8.2 5 . <) 1 . 5 
243.8 25.0 (I . C) 2.7 1. 4 .5 7.0 3.7 1.3 
243.8 3o .o · (t. 0 2.6 t. 3 .£ 6.7 3.4 1. 6 
243.e 35.v 0 . 0 2.e 1. 4 .7 7.2 3.7 1.8 
243.8 4C:C. 0 (i. 0 2.6 1. 1 .? £.7 2.9 1. 8 
243.e 45.0 (•. 0 2.4 . e . f, f,. 2 2.1 1 . f, 
243.S so . 0 C:• • C) 2.5 ·' . 6 6.5 1 . ' 1 . ' 243.e 55 . 0 (t . (t 1. 9 .4 .5 5 . 0 1 . 1 1. l 
RUN NUl1BER =£3 
SOURCE l>I A. <CM> =15. 0(i 
SOURCE SPECIFIC GRAVITY = 2.5, 
SOURCE TIHE ~URATIOH (SEC> =STEA~Y 
SOURCE FLOW F.ATE <CCS} = 2G4 . G 
VELOCITY <CM/S) AT 2 . 1 CM = 68.1 
POSITION -------MODEL------- -------FIELD------
)( y z PEAK "EAH Rl'iS PEAK tlEliH RKS 
CONC CONC CONC COHC CONC COHC 
< CIO <:CH> ( CIO 
243.e £.(s . (I 0 . 0 1. 5 (I . 0 .3 4 . 0 0 . 0 .e 
243.8 65.0 ~ . 0 1. 4 0. 0 .2 3.7 0 . 0 . 5 
243.e 7(: , (:: (I . 0 .e (:. 0 . 1 2. 1 0.0 '7 • oJ 
365.8 0.0 0 . 0 ? "l 1. 3 .4 '. I) 3 .4 1. 0 -·..., 
365. e 5 . 0 (t . (I 2. 1 t. 3 .3 5.5 3.4 . e .p.. 
365. 8 1 !) . 0 C• . 0 2. 1 1. 3 . 4 5.5 3.4 1.0 " 
365.8 15.0 0.0 2.9 l. 5 .s 7.S 4.0 l . 3 
365.8 20.0 0. !) 2.5 1. 4 .4 b.5 3.7 1 . 0 
365.0 25.0 (I . (I 2 . 2 1. 3 .3 5.7 3.4 .e 
365.8 30.0 (• . !) 2.2 1 . 1 .a 5.? 2.9 2.1 
365.e 35 .o· o. 0 2. 1 1. 0 .5 5.5 2.7 1. 3 
365. 9 40. 0 (I . C) 1. 8 .9 .4 4.7 2.4 1. 0 
365.9 45.0 0 . c;. 1. 7 . 7 . 4 4.5 1.9 l . 1 
365. a 50 . 0 Ci . O 1. 8 . 7 . 4 4.7 1. 9 1 . 1 
365.e 55.0 O. 0 1. 7 . 5 '7 4.5 1. 3 .e • oJ 
365.S €.0 . 0 C:• . 0 1. 3 . 4 . 2 3 . 4 1. 1 .5 
365.e 65. 0 (I . (I 1. (I .4 . 7 2.7 1 . 1 1.9 
365.S ?O. o 0 . 0 . b . 2 () . 0 1. b . 5 0.0 
::-
· .. ":t 
01;..,i:.:, •






































































































































:: .. :z.1 .. )("•J 
·~r. C.::• ·~ .. , 

































·-· 1 .. 1. .. it:;. Ci~ · ... _ 
•-· 








".:t:L,J ::.:;1::> ·-· 
f;.:1 
l.L! 
•-< r.1.,.... .•. I 
li... 
U,:, 










~· (.) <-:11:.J °'-.:• 
c.,:1:,;U
<:.:1:0 
.. c ... 
:.::1=:1::.=•:::t...J 
:::• 





.... ,...,., 'f'-I 
,_
, T










RUN NUHBEF ='4 
SOURCE !HA . ( c 10 =15 . 0(• 
SOURCE SPECIFIC CF.AVITY = 2.59 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE fLOW F.ATE <CCS) = 280.0 
YELOC!TY <CM/S > RT 2 . 1 CM = 75.5 
POSITION -------MO~EL------- -------FIEL~------x y z PEAK MEAtl R liS PEAK HEAH R liS 
CONC CONC COHC CONC C ONC COHC 
< Cf. ; <Cl'f) <CPD 
30.5 (;. 0 c;i_ (I 25 . 2 15.9 3.4 47.7 33 . e 5 . 7 
30.5 5 . 0 0. C) 3 o. 1 21. 3 3.2 53.8 42.2 4.7 
30.5 10. o· o. 0 2~.e 22.3 2.9 53.4 43.7 4.1 
30.5 15.0 0 . 0 3(•. 5 22.S 4. 1 54.3 44.0 s.e 
30.5 20.0 (t . 0 2£.C) 16.2 5.7 49.9 34 . 3 9 . 5 
30.5 25.0 (I . (I 22.4 S.1 b.3 43.0 19 . 2 13 . 1 
30.5 30.0 0.0 17 . e 1. 2 3.3 36.9 3.2 e . 6 
30.S 35 . 0 0. () 1. 9 (). 0 .2 5.0 0.0 . 5 
61. 9 0.0 (t . c;. 14 . e 1 c;.. e 1. 6 31. 9 24.7 3.1 
61. 9 5.0 0.0 1£.4 12.5 1.3 34.6 27.9 2.4 
61. 9 10. o· o. 0 16.3 13.0 1 . 4 34.5 2e.e 2 . 5 
G 1. 9 15.0 0.0 1 7 . 1 13.9 2.2 35.S 30.2 3 . 9 
61. 9 20.0 (I. 0 1 7 . (I 12.7 2.9 35.6 20.2 5.3 
b 1. 9 25.0 0.0 10.3 11. 0 3 . 8 37.? 25.0 ?.3 .p.. 
61.9 30.0 0.0 14.7 6.£ 4.2 31. e H~ .0 9 . 2 '° 61. 9 35. 0 0.0 12.5 2.9 3.3 27.9 7.2 S.1 
61. 9 40. 0 (t . 0 1 Ci. 4 1. 2 2.0 23.9 3.2 5.2 
'1. 9 45. () 0. I) 3.8 I). 0 .3 9.6 <) • I) .e 
121.9 0.0 0 . (t e. 1 6.2 .9 19.2 15.2 2 . Cr 
121.9 5.0 0.0 S . 4 b . b .9 19.9 16 . 0 1. 7 
121. 9 10. o· 0 . 0 e.6 6.6 .9 20.3 16.0 2 . 0 
121.9 15.0 0 . I) 9.6 ?.5 .9 22.3 19.0 1. 9 
121.9 20. o· 0 . 0 9.5 7.2 1 . 3 22. 1 17 . 3 2 . e 
121.9 25.~ 0.0 1(•. s 7.4 1.6 24.1 17.S 3 . 4 
121. 9 30.0 0.0 9. f, 6 . 2 1.9 22.3 15.2 4 . 2 
121.9 35.0 1!<. 0 0.? 4.9 2. () 21>. 5 12.2 4.6 
121.9 40.0 (I . (I 7.9 3.4 2.0 1e.e e.7 4 . 8 
121.9 45 . 0 (•. 0 6 . 5 1. 7 1 . r; 15.S 4.5 4.1 
121.9 so .o· 0.0 5.& .4 1 . 1 13.e 1 . 1 2.9 
121 . 9 55. () (1 . I) 2.6 0 . I) .3 6.7 I) . I) .a 
243.e I; . 0 (t. 0 4.3 2.5 . 7 10.e 6.5 1. 7 
243.S 5.0 0. t,.\ 4.5 2.9 
., 11. 3 7.5 1 . ? . ' 
243.e 10.0 (t. 0 3.9 2.7 .7 9. CJ 7.v 1 . 7 
243 . 0 15.0 0.0 4.3 2.? .? 10.8 ? . I) 1 . 7 
243 . e 20.0 0.0 4.2 2.6 .6 10.6 f, . 7 1. 5 
243.S 25.0 (•. 0 4.8 2.9 .8 12.0 ?.5 2 . 0 
243.e 30 . 0 0 . I) 4.2 2.5 .9 10.6 6.5 2.2 
243.B 35.o 0. I) 4 . "' 2.3 . 9 1 0 . 1 b . !) 2 . 3 243.8 40 . 0 0 . 0 3.7 1. 7 . 9 9.4 4.5 2 . 3 
243.S 45.0 (•.I) 3. I) 1. 2 .9 7.7 3.2 2 . 3 
RUH HUliBER =64 
SOL!RCE l::!A. u; to =15.¢(: 
SOURCE SPECIFIC GRAVITY = 2.S<J 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE FLOY RATE <CCS) = 290.Q 
VELOCITY <CM/S; AT 2.1 CM = 75. 5 
POS I TI Ofi -------MO&EL------- -------FIEL~------
x \' 2 PEAK !'I EAN Rl'IS PEAK MEAN RMS COHC COHC COHC COHC com; COMC 
( CIO (C~D ( CIO 
243.S so.o O.i> 3.1 .s .9 0.0 :2.1 2.4 
243 e 55.0 0 . (r 3. 0 .4 .7 7.7 1 . 1 1 . c; 
243.a 60.0 0. () 3.3 !) . 0 ... 8.4 0.0 1.9 • t 
243 . 0 t·5. 0 0 . (r 2.4 0. c;. .e 6.2 0.0 2.2 
243 . S ?O.~ (t. 0 1. s .2 .4 4.? . s 1 . 1 lJ1 
243.e 75.0 0.0 2.5 .3 '7 f,. 5 . e .e 0 • ..J 
243.0 00.0 0 . !) 1. (• (I. (I 0 . 0 
., ... 0.0 0.0 - • t 
365.e 0 . 0 0. (i t. e .e .4 4.7 2.1 1 . 1 
365.B 5.0 (•. 0 1. 6 .? .4 4.2 1. 9 1. 1 
365.e 10.0 0. 0 1. & .e '7 4.2 2.1 .e • ..J 
365.S 15 . 0 0 . 0 1. 8 .? .3 4.7 1 . 9 .9 
365.e 20.0 (:. 0 1. 7 .9 .4 4.5 2.4 1. 0 
365.B :25. 0 Q. () 1. 2 .3 .4 3.2 .e 1 . 1 
365.e 3C•. 0 0 . 0 1. 2 . 1 1 . 2 3.2 . 3 3.2 
365.B 35 . C< (• • <) 2. 1 1. C) . 4 5.5 2 . 7 1 .0 
365 . e 40.0 0.0 2.3 1. 3 
., 6.0 3.4 .8 • v 
365.0 45 . 0 <) • I) 1. 0 1. () .3 4.7 2.? .B 
365.e 50.0 Ci.O 2. (t .e .4 5 . 2 2.1 1 . 1 
365.8 55.0 (o • () 1. 9 . ? .3 5.0 1.9 .S 
365.e t.O . 0 0. 0 2 .c; .6 . 4 5.2 1 . 6 1 . 1 
365 . S 65.0 (• . <) 1. 5 f.l. Q . 3 4.0 Q.Q .a 
365 . e 70. (; 0 . 0 . S 0 . 0 
., 2 . 1 0.0 .e • ..J 
RUH HUMBER =E>S 
SOURCE l>I R. (CIO =15.0(1 
SOURCE SPECIFIC CRAYITY = 2.5~ 
SOURCE TIME ~URATlON (SEC} =STEA~Y 
SOURCE FLO~ F.ATE <CCS ) = 170 . 0 
YELOCITV (CM/S) AT 2 . 1 CM = ?"/ . 5 
POS I TI OH -------MODEL------- -------FIEL~------
x y z PEAK "EAH RMS PEAK tlEAH Rt'IS COHC COHC COHC CONC CONC COHC 
< CtD <Cl'D CCIO 
30.5 " . 0 0.0 1~.e 12.4 2.9 40 . 0 27.7 5.3 30.5 5. !) 0. () 27.0 2 (t. 1 3.5 5 0. () 41). 5 5.3 
30.5 10.0 0.0 23 . 2 15 . 3 3 . 9 44.9 32.8 6.6 
30.5 15.0 0.0 22 . 3 10.2 5.6 43.7 23.5 11 . 0 
31).5 20.0 (t. 0 17 . e 3.4 4. 1 3€·. 9 e.7 9.9 
30.5 25.0 (i. 0 1 4 I) .4 1 . 3 30.6 1 . 1 3.5 
30.5 30.0 0.0 7 . 1 0.0 .e .,. 0.0 • oJ . .,, 
61.9 0.0 0.0 12.7 8.4 1.' 28.2 19.9 3.3 
6 l. 9 5.0 (t. 0 15 . 4 11. 4 l . 6 33.C) 25 . e 3.0 
61 9 10.0 0. 0 13.9 9.2 1 . 9 31). 4 21. 5 3.9 
61. 9 15 . (: Ct • (: 14 . t· 7.7 3. 1 31 . (:, 1e.4 6.5 
61. 9 20.0 0.0 13 . 9 6.0 3 . 5 30.4 1 4 . 7 1 . 8 
61 . 9 25.Q (r . (r 14 . 4 3 . 4 3.7 31. 3 e.7 e.9 
61. 9 30.0 (• . (• 8 . 0 . 6 1 . 5 19 . 0 1 . 6 4 . 0 ):! 
61 9 35.0 c;:. 0 3 . 1 I). Q 7 e.o 0.0 .e . .., 
121 9 0.0 Ci. 0 6.7 4 . 2 1 . 2 1 f,. 3 10 . b 2 . a 
121 . 9 5.0 ¢. () 7.4 5. c;. 1 . 0 t7.e 12.5 2.3 
121.9 10.0 (1. 0 6 . 4 4.2 .9 15. f, 10.6 2.1 
121 . 9 15.0 0.0 f:, . 9 4. f, t . t 16.7 1 t . 5 2 . 6 
121 . 9 20.0 0.0 7 . 3 4.2 1 . 2 17.S 10 . 6 2 . S 
121 . 9 25.0 (i . (t e. s 3.e 1 . f, 2 (i. t 9 . 6 3.6 
121 . 9 31). 0 (t. 0 £ . 3 2 . 3 1 . s 15.4 6. t,\ 3 . S 
121. 9 35.0 Ct . 0 f,. 4 1. 1 t . 2 1 5. f, 2.9 3.1 
243 . 8 0 . 0 0.0 2.2 .9 .4 5.7 2.4 1 . 0 
243 . e 5 . 0 (r • (I 3 . 2 1. 3 .5 0 . 2 3 . 4 1 . 3 
243 . 0 10 . () (t . I) 2 . 2 1. 1 .4 5.7 2.9 1 . o 
243 . e 15 . 0 (t . (t 2. f., 1. 1 .4 f,. 7 2.9 1 . 0 
243 . 8 20. 0 (I . (I 2 . b 1. 1 .4 b.? 2.9 1. 0 
243 . e 25 . 0 0 . (t 3 . 0 l. 2 . 6 7.7 3.2 1 . 6 
243 . S 30.0 Q.Q 2 . 5 .S . 6 6.5 2 . 1 1 . 6 
243 . e 35.0 (i . (t 2 . c;. .7 .5 5.2 1 . 9 t . 3 
243 . s 41) • I) (t . (I 2. 1 .b .S 5.5 1 . 6 1 . 3 
243.0 45 . 0 ¢ . (I 1. 4 .3 
., 3.7 .e .e . "" 
243 . S so. 0 ' (t • I) t. 1 .2 .3 2.9 . 5 . S 
243 . S 55 . 0 0 . (t . ~ . 1 .2 2.4 . 3 . 5 
243 . 8 60 . C) . (I . (I . 9 C) • () . 1 2.4 o . O .3 
365 . e 0.0 (I . t) . e . 2 .2 2 . 1 . 5 . 5 
3£5 . 8 5 . 0 o . O 1.0 .4 .2 2.7 1 . 1 . 5 
365.e l ('; . ('; (t. 0 .7 .., . 2 1. 9 .e . 5 . .,, 
365.S 15 . 0 0 . 0 . 9 . 3 . 2 2.4 . 8 . 5 
RUN NUMBER 
SOURCE iHR. (CiO 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC> 
SOURCE FLOW F.ATE <CCS) 
VELOCITY CCM/S) AT 2.1 CM 
POSITIOH x y z 
<ctn ( c 11) <ctn 
365.8 20.0 (t. Q 
365.8 25.!) (t • f) 
365.e 30.0 (t • (t 
365 . S 35. !) I) . I) 
=65 
=i5.0(• = 2.5c; 
=STEAD~' = 170 .0 = 77.5 
-------MODEL-------
PEAK HEAH RMS 












PEAK HEAH RffS 





1 . 1 





. 5 .a 
\Jl 
N 
RIJN HIJliBEF. =6 f, 
SOURCE l>IA. <CtO =15.00 
SOURCE SPECIFIC GRAVITY = 4. 18 
SOURCE TIME ~URATION <SEC> =STEA~Y 
SOURCE FLO~ RATE <CCS> = 60.S 
VELOCITY CCM/S) AT 2 . 1 C" = 33 . 5 
POSITION -------MOOEL------- -------FIEL~------
x '{ 2 PEAK l'IEAN RMS PEAK MEAN R 11S 
COHC COHC COHC COHC COHC C Off C 
( CIO ( c ~I) (CM> 
JC•. S Ct • () 0. !) l(t. 4 9.2 . & 23.9 21. 5 1 . 2 
30.5 5.0 0 . 0 11. 9 10.5 .5 2€. . 7 24.1 1 . 0 
30.5 10.0 0.0 iJI.? 8.4 .s 22.S 19. 9 1. 0 
30.5 15.0 (t • 0 9.0 7.e .4 21. 1 18.i . 8 
30.5 2(t.0 (• . Q ? . b 6.4 . 4 18.2 15.6 .9 
30.5 25.0 0 . 0 5.£ 4.4 . 4 13.8 11 . 1 ·' 30.5 30.0 0.0 4.b 3.6 .4 11. s 9.2 1 . Q 
30.5 35.0 0.0 3.8 2.8 .4 9.& 7.2 1 . c; 
30.5 35 .o · (I. 0 4.4 3.3 . 5 11. 1 8.4 1.2 
30.5 40 .o· 0.0 3.9 2.7 .4 9.9 7.0 1.0 
30.5 45.0 (t. 0 2.4 1. 4 . s 6.2 3.7 1 . 3 
30.5 so.o · 0 . 0 1.7 .5 . 5 4.5 1. 3 1 . 3 
3 (). 5 SS. Ct· 0. (t . 1 (t. 0 0 . (t .3 () .0 !) . 0 
61. 9 0.0 0.0 5.3 4.6 .3 13. l 11 . 5 . 7 Ln 
61 . 9 5 .o - (1. (t 5 . 5 5 . 0 . 2 13.6 12.5 . 5 w 
61. 9 10.0 0.0 5. 1 4 . f, .2 12 . 7 11. 5 .5 
61. 9 15.0 (• . (t 5. C:• 4.4 .2 12.5 1 1 . 1 . 5 
61. 9 20.0 (I. 0 4.5 4. 0 .2 11. 3 1¢.1 .5 
'1. 9 2s .o · 0.0 4. (t 3.4 .2 1 (). 1 8.7 . 5 
61. 9 30. o· (t. 0 3.8 3.1 .3 9.6 e.o . 7 
b 1. 9 35.Ct 0. (t 3 . 3 2.5 .3 8 . 4 6.5 . 7 
61. 9 35.0 (I. 0 3.7 2.7 .4 9.4 7 . I) 1. 0 
61. 9 40.0 (t. 0 3.4 2.4 .4 8.7 b.2 1.0 
61. 9 45.0 0.0 2.5 1. 6 .4 6.5 4.2 1 . 0 
61. 9 SO.Ct Q.Q 2.2 1. 2 .4 S.? 3.2 1. 0 
61. 9 55.0 (I. 0 1. 7 .e . 4 4.5 2. 1 1 . 1 
61. 9 60.0 C) • (I 1 .... .3 . 3 3.2 . B .9 . .:.. 
61. 9 f.5.0 0. (I . e (t . C) .2 2. 1 O.Q .5 
61. 9 70.0 (I. !) .4 (t. (I Q.Q 1. 1 Q.Q O . Q 
121.9 0.0 (l . (I 2 . 8 2.4 . 1 7.2 f, . 2 . 2 
121.9 5.0 0. 0 3. 1 2 . 6 . 1 8 . 0 6 . 7 . 2 
121.9 1 C) • 0 ¢ . v 2 . 8 2.4 . 1 7.2 6 ,. .2 "' 121.9 15. o- 0. (I 2 . 8 2.4 .2 7 . 2 6.2 .5 
121. 9 20.0 (a • C) 2.8 2.4 . 1 7.2 6.2 . 2 
121.9 25.o · (I . (I 2 . 5 2.1 . 1 6.5 5.5 . 3 
121.9 30 . 0 c;. • C) 2.3 1.' . 1 6 . (a 5 . C) .3 
121 . 9 35.0 (I . I) 2~3 1. 9 . 1 6 . 0 5.0 . 3 
121.9 35.0 (I. 0 2 . 3 1. 9 . 1 f,. 0 5 . 0 
., . ..., 
121. 9 40 .o · (I. 0 2 . 2 1. B . 2 5 . 7 4 . 7 . 5 
121 . 9 45 .o· ¢. 0 1. 9 1. 5 .2 5 . 0 4.0 . 5 
RUN NUMBER =66 
SOURCE: iH A. <CH> =15.oo 
SOURCE SPECirtc GRAVITY = 4. 1 e 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE FLO~ RATE CCCS) = 60.5 
VELOCITY CCM/S) RT 2.1 CM = 33.5 
POSITION -------MODEL------- -------FIELD------
x y z PEAK fiEff H IHIS PE~K HEAN R liS COHC COHC COHC COHC COHC COHC 
<ctn CCIO C: CM ;i 
12:1.9 50.0 0 . (t 1. '7 1. 2 .2 4.5 3.2 .5 
121. 9 55. (). (t • I) 1. 5 1. 1 .2 4 . () 2.9 .5 
121.9 €-0.0 0 . Ci 1. 2 .e .2 3.2 2.1 .5 
121. 9 65.0 (t. 0 1. 1 .6 . 1 2.9 1 . 6 .3 
121 . 9 70.0 c;. • (a . e .4 .2 2. 1 1 . 1 .5 
243.8 0 . 0 0.0 1. 1 1. 0 () . 0 2.9 2.? 0.0 
243.e 5 .o · (t . 0 1. 1 1. 0 0 . 0 2.9 2.7 0.0 
243.S 1 () . 0 (I . () 1. 1 1. () !) • () 2.9 ') ... () . 0 -. ' 
243.e t5. o· (t. 0 1. 1 .9 0.0 2.9 2.4 0.0 U1 
243 . 8 20.0 (t • 0 1. 1 .9 0.0 :2. 9 :2 . 4 0.0 
..,... 
243.e 25.0 Ci. 0 1. 1 .9 0.0 2.9 2.4 0.0 
243.8 30. o· (t . 0 1. 0 .9 0 . () 2.7 2 . 4 0 . () 
243.e 35.0 c;.. 0 1. 0 .9 0.0 2.7 2.4 0.0 
243.B 35.0 0. (t 1. 2 1. 0 0 . () 3.2 2.7 0.0 
243.8 40. 0 ¢. t) 1. 1 .9 0.0 2.9 2.4 0.0 
243.S 45.0 0.0 1. 1 1. 0 0.0 2.9 2.7 0.0 
243.e 50.0 (t . (t 1. 1 1. I) 0.0 2.9 2.7 0.0 
243.B 55 .o - 0.0 1. 1 . 9 0.0 2.9 2.4 0.0 
243.e 60 .o · (t. 0 .9 . 8 0.0 2.4 2.1 0.0 
243.S £5.0 (t. 0 1. 0 .S () . () ? ... 2 . 1 0 . 0 -. ' 
243.e 70.0 0. (I . 9 . 7 O.Q 2.4 1 . 9 0.0 
365. 8 o .o · (t . (t .7 .6 0.0 1. 9 1. 6 0.0 
365.8 5.0 c;.. 0 . 7 .6 0.0 1. 9 1 . 6 0 . 0 
365.S 10 . () (t. 0 . s .7 0 . () 2.1 1 . 9 0.0 
365.e 15.0 0. (t .e .6 (t • 0 2. 1 1. 6 0 . I) 
365.8 2() . () 0.0 . 8 .? 0 . (l 2. 1 1. 9 (l . 0 
365 . e 25.0 (t. (t .7 ·' 0.0 1. 9 1.6 0.0 365.S 3() . () Q. (l .? . b 0 . () 1. 9 1.' () . () 
365 . e 35.0 (t. 0 .7 ·' 0.0 1. 9 1 . ' 0 . 0 
RUH NUMB£R =b7 
SOURCE IHA. ( c 11) =15.oo 
SOURCE SPECIFIC GRAVITY = 4. t e 
SOURCE TIME DURATION CSEC) =STEADY 
SOURCE FLOW RATE (CCS) = 200.0 
VELOCITY <CM/S) AT 2.1 CM = 35. C• 
POSITION -------MO~EL------- -------FIELD------x v z PEAK "EAH Rl'IS PEAK PIEAH Rl1S 
CONC COHC CONC CONC CONC CONC 
cc"> CC ft) cc"> 
30.5 o. o· (t • (t 22.2 l 9. 2 l . 0 43 . 5 39.l l . 5 
30.S 5.0 Ci. 0 2 Ci. Ii. 19.4 .5 41. 2 39.4 .e 
3 0. 5 10.¢ (I. 0 te.e 1 f,. 9 .7 38.5 35.5 1 . l 
30.5 15.0 (a. I) 2Ci . O 18.7 .6 4 Ci. 3 38.3 .9 
30.5 20.0 (t • (t 18.2 1 6. 4 .6 37 . 6 34.6 l . 0 
30.S 25.0 (I. 0 17 . 1 14.8 .7 35 . S 31 . 9 1 . 2 
30.5 30.¢ 0. (I 12 . 9 11.7 .5 28.6 2 f,. 4 . 9 
30.S 35.0 (t. 0 11. 1 9.7 .6 25.2 22.5 1. 2 
30.5 35.0 (t • (I 13.9 12.2 .1 3(1.4 27.3 1 . 3 
30.5 40.0 0.0 1 (t. 6 9.3 .5 24.3 21.? 1 . 0 
30.5 45.0 0.0 8.2 7.2 .4 19.4 17.3 . 9 
30 . 5 50.0 (t. 0 g. 1 6.9 .5 19.2 16.7 1 . 1 
3 o. 5 55.0 c;. . 0 €· . 5 5.5 .4 15.e 13 . 6 .9 
30.5 €,() • 0 0.0 5.5 4.1 .4 13 . b 1 () . 4 .9 V1 
3Cr.5 f.5.¢ 0. (I 4.3 2.9 .4 t er. e 7.5 1 . 0 V1 
30.5 70.0 (•. 0 3.5 2.3 .4 8.9 6.0 1. 0 
30.5 70.0 ¢. 0 3.7 2.2 .6 9.4 5.7 1 . 5 
30.5 75.0 (t. 0 2.? 1. 6 .? 7.0 4.2 1 . 8 
3 (t. 5 eo . c. ¢.¢ 2.2 . 7 .1 5.7 1.9 1 . 8 
30.5 85.0 (I . C) 2. 1 .2 .5 5.S .5 1 . 3 
30.5 90.0 (I . (I . 9 v.O .2 2.4 0.0 .5 
61. 9 0 . C) (•. 0 12.S 11. 5 .5 20.4 26. f) .9 
61. 9 s . C) (I . (I 11. E:, 10 .7 .4 2 f,. 2 24.5 .e 
61. 9 1 f) . 0 (l . C) l (I. 8 9.9 .3 2 4.? 22.9 .6 
61. 9 15.0 (I. 0 11. 4 1 (J. f, .2 2s.e 24.3 .4 ,1. 9 2(). 0 C). 0 t (I . s 9.9 .3 24.? 22.9 ·' 61.9 25.0 (t • (t 11. 5 1 (I. 2 .4 2f..O 23.5 .e 
'1. 9 30.0 o. 0 8.9 8. () .3 20.9 1 9 . () .b 
f, 1. 9 35.0 (I . (t e.s 7.4 .3 2 (i. 1 17 . e . 6 
61. 9 35.o l!• . Q 9 . 5 8.3 .4 22.1 i9.? .a 
f, l . 9 40.0 o. 0 7.e 6 . 9 '7 1e.6 1~.7 .6 . ., 
b 1. 9 45.0 Ci. 0 6.5 5.8 . 3 15.0 14.3 
., 
• t 
f, 1. 9 SC. . 0 (I . (• f,. 8 5.8 .3 1 £.. 5 14.3 .7 
'1. 9 ss .o 0.0 5.9 5.1 .4 14.5 12.? .9 
f, 1.' 60.0 (I . (t 5.Z 4 . 4 . 4 12.9 11 . 1 . 9 
'1. 9 £5 .o · 0.0 3.8 3. C) .4 9.b ?.7 1 . 0 
61 . 9 70.0 (I . (I 3.3 2.4 .4 8.4 6.2 1 . C) 
61. 9 7() • () (• . I) 4.S 3.3 .5 11. 3 8.4 1 . 2 
61. 9 75.0 0 . 0 3.5 2.5 .4 e.9 6.5 1. () 
b 1. 9 ao.o 0. C) 3.Q 2 . 1 .3 7.? 5.5 .Q 
RUN HUMBER =f, 7 
SOURCE CtIR. <. c i'i) =15.0(• 
SOURCE SPECIFIC CRAVITY = 4. te 
SOURCE TIME ~URATIOH CSEC) =STEA~V 
SOURCE FLOW RATE <CCS) = 200 . 0 
YELOCITV (CM!S> AT 2.1 CM = 35. '~· 
POSITION -------MODEL------- -------FIEL~------
x y z PEAK l'iEAH IUIS PEAK fl!EAH Rl1S 
COHC COHC COHC COHC CONC COHC 
< CfO < c to <Clll:i 
61. 9 65.0 ¢.¢ 2. f, t. e .4 E ... 4.7 1 . 0 .. ( 
61. 9 9f) • () Ci. 0 2.2 1. 4 .4 S.? 3.7 1 . () 
f, 1. 9 95.~ Ct. 0 1. 7 .9 .5 4.5 2.4 1. 3 
61. 9 1(•().() 0 . (t 1. 1 .2 .4 2.9 .5 1 . 1 
61. 9 1(t5.0 ¢.0 .e (s. 0 .2 2.t 0.0 .5 
121.9 Q . 0 !) . 0 £.? 6.2 .2 1 b. 3 15.2 .4 
121. 9 5 . 0 ¢.0 s . e 5.4 . 1 14.3 13.4 .2 
121.9 10.0 Ci. 0 5.8 S.3 .2 14.3 13.1 .5 
121.9 15.0 (t. 0 6.5 5.9 .2 15.e 14.S .4 
121.9 20. 0 (I . () £.2 5.7 .2 15.2 1 4 . () . 4 
121.9 25.0 (:. 0 £. 1 5 . 5 .2 14.9 13.~ .5 
121. 9 30 . 0 (l . 0 5. (l 4.7 .2 12.5 11 . a .5 
121.9 35.0 (t . ¢ 4.7 4.4 .2 11 . e 1 1 . 1 .5 
121.9 70.0 (•. l) 3.5 3. f!t .2 8.9 7.1 .5 V1 
121.9 75. () . 0 . 0 2.8 2.4 .2 7.2 i.2 . 5 °' 121.9 00. 0 (• . I) 2.5 2. 1 .2 b.5 5.5 .s 
121.9 es.o 0 . 0 2.7 2.1 ., 7.0 5.5 .e . ..., 
121.9 9() . () !) . I) 2.5 1. 9 .2 £ . 5 5.0 .s 
121.9 95.0 0. 0 2.3 1. f, 7 f,. 0 4.2 .e . ..., 
121.9 1(1(). 0 o . O 1. 9 1. 3 . 2 5.0 3.4 .S 
121.9 1¢5.0 (,t • (I 1. 8 1. 1 .2 4.7 2.9 .5 
121. 9 tc•S .o · 0.0 1.? 1 •"'.\ .2 4.5 3.2 .s • .d; 
121.9 110.0 0. I) 1. 3 .e .2 3.4 2. 1 . 5 
121.9 115.0 (I . I) 1 . 1 .b .2 2.9 1 . 6 .5 
121.9 120.0 (l . I) 1. 0 .3 7 2.7 .e . e . ..., 
i21.9 i 25 . (). 0 . 0 .7 I) . I) .2 i. 9 () . () .5 
121.9 130.0 (t . (t .5 I). 0 . 1 1.3 0.0 .3 
243.8 0 . () Ci . o 3.4 3.2 () . I) S.? 8.2 !) • Q 
243.8 5.0 (t. 0 2.9 2.e 0 . t) 7.S 7.2 Q.Q 
243. 8 10.0 (l . (I 2.9 2.7 I) . (< 7.5 ? . (J () . 0 
243.8 15. C) · (t. 0 .., .., 3.0 0.0 8.4 7.7 0.0 " . " 243.9 20.0 C) • !) 3.2 3.0 I) . !) 8.2 ?.? 0. () 
243.8 25.C< c;.. 0 3.2 3.1 (t. 0 8.2 8.0 0 . t) 
243.0 30.0 (•. C) 2.8 2.? I) • I) 7.2 7.0 o.o 
243.8 35 . 0 (t . 0 2.7 2. f, C) • 0 7.0 6.? 0.0 
243.0 ?C•. 0 (•. 0 2.6 2.3 . 1 6.7 £.0 .3 
243.8 75.0 0 . 0 2. c;. 1. e . 1 5.2 4 . 7 .3 
243.S 80 . !) C:•. 0 t. e 1. b . 1 4.7 4.2 .3 
243.e es . I) 0.0 1. 9 1. ~ . 1 5.0 4.2 .3 
243.8 90.0 (I. 0 1. 7 1. 5 . 1 4.5 4 . f) .3 
RUN HUt"IBER =67 
SOURCE l>I A. ( Cl'D =15.0Ct 
SOURCE SPECIFIC GRA~ITV = 4.lS 
SOURCE TIME ~URATIOH (SEC) =STEA~Y 
SOURCE FLOY RATE CCCS) = :200.0 
VELOCITY <CMIS) AT 2 . 1 CM = 35. (I 
POSITIOH -------MODEL------- -------FIELD------
x y z PEAK l'IEAH Rf'IS PEAK l'IE~H Rl'IS 
COHC COHC CCHC COHC COHC COHC 
( CIO CCM) ( CIO 
243. 8 95.0 0 . I) 1. 8 1. s . 1 4.7 4 . I) .3 
243.e 1 c;.o. o · 0. (l 1. 5 1. 2 . 1 4.0 3.2 '7 • ol 
243.S 1C•5.0 C•. 0 1. 2 .9 . 1 3.2 2.4 .3 
243.e 1 (:5. () . (t. 0 1. 5 1. 3 . 1 4.0 3 . 4 '7 • ol 
243.8 110.0 0.0 1. 2 1. I) 0.0 3.2 2.7 0 . o 
243.8 11~.o (t . (! l. l .9 . 1 2 . 9 2 . 4 '7 • ol 
243.S 1 2Ci . I) 0.0 1. Ct .a . 1 2 . 7 2 . 1 . 3 
243.e 125 . 0 c;.. (t 1. c;. .7 . 1 2 . 7 1 . 9 .3 
243.8 130.0 (t. 0 .8 .6 . 1 2 . 1 1 . 6 .3 
243.e 135. o · (t . (t .7 .4 . 1 1. 9 1 . 1 '7 • ol 
243.S 1 40 . 0 (t. I) .5 .2 . 1 1. 3 .5 .3 
365.e (r • C) Ct . (I 2. (t 1. 9 (I . C) 5.2 5 . (t (t. 0 VI 
365.8 5.0 (t. 0 1. 6 1. 5 c) • I) 4.2 4.0 0.0 -...i 
365.e 10.0 0.0 1. 6 1. 5 (I . C) 4.2 4.0 (t . () 
365.B 15 . () (• . (t 1. 5 1. 3 0. !) 4. () 3.4 () . () 
365.e 2er .o · (t . (I 1. 7 1. 6 (t . C) 4.5 4.2 (t. 0 
365.0 25.0 (I . 0 1. 8 1. 6 0 . i> 4.7 4.:2 !) . () 
365.e 30.0 Ct. (I l. 4 l. 3 0 . c) 3.7 3.4 0.0 
365.8 35.0 0 . 0 1. 5 1. 4 0. !) 4.0 3.7 0.0 
365.e 35.0 (I . Ct 2. Ct 1. e (t . Ci 5.2 4.7 0.0 
365.8 40. () 0 . 0 1.? 1. 6 0 . () 4.5 4.2 () . () 
365.e 45.0 Ct . (I 1. 7 1. 6 () . () 4.5 4.2 0.0 
365.8 so.o (I . 0 1. 7 1. 5 O.t> 4.5 4.0 0.0 
365.e 55.0 (t . (l 1. 7 1. 6 0.0 4.5 4.2 0.0 
365.8 tiO. o· (l. 0 1. ? 1.' 0.0 4.5 4.2 0 . C) 
365.e E.5. (I. (t . 0 1. 5 1. 4 0.0 4.0 3.7 C) • (I 
365.9 70. 0 (t . (I 1. s 1. 4 I) . 0 4. () 3.7 0.0 
365.0 ((s.(; Ct • (l t. e 1. 6 (t • 0 4 . 7 4.2 (s • C) 
365 . 8 ?5.0 (l . (l 1. 5 1. 3 0 . () 4.0 3.4 0 . () 
365 . e eo .o 0 . 0 1. 4 l. 2 0 . 0 3.7 3 . 2 0.0 
365.8 as.o (I . 0 1. 3 1. 1 0.0 3.4 2.9 f). .0 
365.e 90.0 (r . (I 1. 4 1. 2 0.0 3.7 3.2 0.0 
365.S ~5.0 (t . (l 1. 3 1. 1 0.0 3.4 2.9 0.0 
365.e 1 (t(< . 0 (t. Ct 1. 2 1. (t (t . (t 3.2 2.7 C) • C) 
365 . 8 1Ct5.0 (t . I) 1. 0 .9 0.0 2.7 2.4 0.0 
RUN t1UM8ER 
SOURCE !:O!A ;C!O 
SOURCE SPECIFIC GFAVITY 
SOURCE TIME DUR~TIOH tSEC 1 
SOURCE FLOW RATE CCCS) 
VELOCIT'r' t'CM!S' AT 2.1 C!1 
p;~1S i TU1H .. 
..... v t.. 
(CM; (ctn ( c Vi ;:. 
t. 1 . 9 ·. ... . <? . t? . <• . 1;i 
bi.9 L( . ~;< 1 ·: !,• 
~1.9 . c;. O · 2 ,. C; .. 
£. 1 . 9 (1 . () 3 .· <> 
~ 1. 9 <.~ . <? 4. (: 
b 1. 9 :) . . (<. 5 •~I 
€, 1. 9 <:: .(!. ,_: .. (; 
61.9 ·o·. :j ·7. Ci 
21.9 1;:. (.< <;:. i~ 
21.9 ;) .') 1 :'1 z 1 . 9• ('. (< 2. c;: 
21.9 0 . (J 3 C1 
21 . ~r 1;: . C; 4. I) 
21:9 0.0 5. C1 
21.9 c; . (; i:. . . 1;1 
- ~- "7 -::; ( 
=15. ()Ct = 4 18 
=STEAM' 
1~2. I} = 35. (1 
-------MODEL-------
PEAK Vi EA M RMS 
CONC CONC CONC 
11. 5 lC•. 7 . .., 
7 7 4.? .';t 
3. I) 7 • •J . .., 
;; ~· . <> :.) 0 
. ·-· <). 1;: 1;: . I/ 
2 \~ ~) 0 . 0 
. 1 (: • <) C:•. 0 
. 1 ;;1 . ~\ (). 0 
i.: .. 4 I& . i} ~ . .!. 
5. ') 5.0 3 
3. <;. 1. 2 c; . ·~ 
1 ·:- :'1 ,,, .... 2 
. €: <;.. 1;: <;. 1;. 
.4 0. ,,~ i> . :.) 
. 1 1;1 1;: c;. . C; 
- -----FIEL~------
EAK ViEA~ RMS 
OHC CtHIC C ONC 
2 t•. Ct 24.S • fir 
iB.4 i 1 . :3 2.i 
7. 7 .e .e . .. 0 0 ;) . 0 L r:r 
.B <;: . <) <) . 1; 
::: ;) . 0 0 0 \Jl . .J OJ . .., c;! . c; () . () 
.3 ,,~. 0 "'. 0 1 5 . €, 14 . 7 .4 
1 .1 C" • • • .J 1 "' c: .. L . .J .? 
7.7 3.2 1 . 3 
3.2 (). 0 C" . .J 
1 . fir c;i . C) <) . () 
1 . 1 () . 0 0.0 
. -~ (;1 • (; C; • C; 
RUN NUMBER ='e 
SOURCE IHA. ( CIO =15.¢(i 
SOURCE SPECIFIC GRRYITY = 4. 1 s 
SOURCE TINE DURATION <SEC) =STEA~Y 
SOURCE FLOY RATE <CCS> = 139 . 0 
VELOCITY CCl'llS;. IH 2. 1 Cl'i = 44.2 
POSITION -------HO&EL------- -------FIEL~------
x ,, z PEAK MEAN RMS PEAK MEAN RMS 
COHC COHC COHC COHC COHC CO!iC 
(CM> (CtO (CM> 
3 <). 5 0 . () (s. 0 1~.2 13.? .7 34.3 30.0 1. 2 
30.5 s .o · c;. . 0 10.9 1 f,. 9 . 7 38.6 35.5 1. 1 
30.5 11) . 0 t•. I) 14 . b 13.3 .5 31. 6 29.3 .9 
30.5 15. o· 0. 0 15.3 13.7 .5 32.e 30.0 . c; 
30.5 20 .o · 0 . 0 13.2 11. 9 .5 29. 1 26.7 .9 
30.5 25 . 0 ' 0.0 10.4 9. 1 .5 23.9 21 . 3 1 . <) 
3 0. 5 30 .o· (t . !.' S.? ? . 6 . 5 20.5 iS.2 1 . 1 
30.5 35.0 0.0 0.2 f, . 6 . 6 19.4 16.0 1. 3 
30.5 35 . o· (t . 0 9 . 5 ., ? ... 22.1 17.3 1. s t • - . t 
30.5 40 . 0 (t . (t e . 6 6 . 9 .7 20.3 16.7 1 . 5 
30.5 45 . {) . (t. 0 S.4 4.1 . 6 13.4 10.4 1. 4 
30.5 SQ . 0 0 . 0 4.8 3 . 2 . 9 12.0 8.2 2.2 
30.S 55 . 0 0 . 0 3.S 1. 6 1 . 1 8.9 4 . 2 2.8 
30.5 €-0 . 0 0 . 0 2.5 .5 . 7 6.5 1. 3 1 . 9 lJ1 
30.5 65 . 0 Q . 0 1. 4 0 . 0 .2 3.7 0.0 .s \0 
61. 9 o. o· 0 . (t Cjl. 2 8.1 .4 21. 5 19.2 .e 
61. 9 5 .o· (•. 0 1 (t. 4 9.3 .4 23.9 21 . 7 .8 
61. 9 10.0 0.0 0.3 7.6 - ~ 19.7 18.2 .6 
61. 9 15. o· (t . (t 9.4 8 . 1 .4 21. 9 19.2 .9 
61. 9 20 . 0 0 . 0 0. Cjl 7. 5 .5 20.9 10.0 1. 1 
61. 9 25.0 0 . 0 s. 1 G.5 . 6 19.2 15.8 1 . 3 
61. 9 30 .o· c;. . 0 7.3 5 . Cjl . 6 17.5 14 . 5 1 . 3 
61. 9 35.0 C•. C• f.. B 5 . 3 ... 1 f,. 5 13 . 1 1 . 6 . t 
61. Cjl 35.0 (t • (I 7.2 t.1 .4 17.3 14.9 .9 
61 . 9 40 . 0 I) . I) £.8 5.7 .4 Ui. 5 14.0 . '3 
61. 9 45 .o · (t . (s 4.9 3.8 . 5 12.2 9.6 1. 2 
61 . 9 so . o· (I . ;) 4.7 3.5 . 5 11.8 8 . 9 1 . 2 
61 . 9 ss . o· (t . (t 3.6 2.5 . 5 9.2 €, • 5 1 . 2 
61. 9 60 . 0 I) . (I 2.8 1. b .5 7.2 4.2 1 . 3 
61 . 9 E·5 . G 0 . 0 2. 1 .e . 5 5.5 2 . 1 1 . 3 
G 1. 9 ?0 . 0 0 . i.' 1. 1 . 1 .2 2.9 . 3 . 5 
121 . 9 0 . 0 (• . 0 5.3 4. fr '7 13 . l 11 . 5 . 7 . .,, 
121 . 9 5 . 0 ~·. I) 5.2 4 . ? . 3 12.9 11 . S 
... 
• l 
121 . Cjl 10 . 0 c;. • (t 4.7 4.2 .2 11. e 10.6 .5 
121.9 1s. o· (•. I) 5 . 4 4.0 . 3 13.4 12 . 0 .? 
121 . 9 20.0 0. I) 5.2 4.5 '7 12.9 11 . 3 .7 . .,, 
121. 9 25 . 0 ~). 0 4 . r; 4 . 1 . 2 11.5 10.4 .5 
121 . 9 30 . 0 (• . I) 4.4 3 . 9 . 2 11. 1 9 . 9 . 5 
121 . 9 35. () Q . i.' 4 . 2 3.? . 2 10.b 9 . 4 . 5 
121. 9 35 . 0 (t . 0 4.5 3.8 .5 11. 3 9.6 1. 2 
RUN NUMBER =69 
SOURCE fHR. <:CM> =15.00 
SOURCE SPECIFIC GRAVITY = 4. 1 e 
SOURCE TIME DURATION CSEC> =STEADY 
SOURCE fLOw RATE ( CCSi = 13CJ.O 
\IELOC!TY (Cl1/S > AT 2.1 CM = 44.2 
POSITIOH -------MODEL------- -------FIELD------
x v z PEAK liEAH IHIS PEAK HEHH RMS COHC COHC COHC COHC COHC COHC 
(CPD (Cl'D c ctn 
121.9 40 . Q 0.0 4 . 2 3 . 5 . 5 10.6 8.9 1. 2 
121. 9 45 .o · (•. 0 3.4 2.? .4 B.? ? . () 1 . t) 
121. 9 50.0 0.0 3.5 2.7 . 4 e.9 7.0 1. 0 
121. 9 55. o· (• . t) 3 . 0 2.3 . 3 ?.? 6.0 .8 
121 . 9 €0 0. 0 0.0 2.5 1. 9 7 6.5 5.0 .e . .., 
121.9 £5.0 o. 0 2 . 1 1. s . 3 5.5 4.0 .a 
121. 9 70.0 0.0 1. 9 l. 1 7 5. I) 2.9 .e . ..., 
243.S () . 0 o. 0 2.? 2.3 . 2 7. () 6.0 .5 
243 . e 5.0 0.0 2.e 2.4 . 2 7.2 6.2 .5 
243.8 1 !) . 0. (• . (• 2.5 2.2 . 1 6.5 5.? . 3 
243.e 15.0 0.0 2 . 8 2 . 4 . 2 7.2 f, . 2 .5 
243.8 20 . o· (i. 0 2 . 6 2.3 . 1 £.? £ . 0 .3 
243 . e 25 . 0 0 . 0 2 . 5 2.2 . 1 6.5 5.7 3 
243.8 30.0 (i . 0 2 . 4 2.2 . 1 6.2 5.? .3 °' 243.e 35.0 0.0 2 . S 2 . 1 . 2 £.. 5 5 . 5 . 5 0 
243.S 35 . () 0.0 2 . 8 2.5 . 1 7.2 6.5 . 2 
243.6 40 .0 c;.. 0 2.8 2.4 .2 7.2 f, . 2 . 5 
243.S 45 . 0 (t. () 2.4 2. 1 . 1 6.2 5.5 .3 
243.0 50.0 0.0 2 . 7 2.2 . 2 7.0 5.7 .5 
243.B 55 . 0 (•. 0 2 . 5 2.1 . 2 6.5 5.5 . 5 
243.e €0 0 . 0 1>. 0 2 . 4 1 . 9 . 2 6.2 5.0 .S 
243.8 65 . 0 (•. (a ·~ .., 1. 0 . 2 6. I) 4.? .s -· ... 243.0 70 . 0 (•. 0 2 . 2 1. 7 . 2 5.7 4.5 .s 
243.S ?(I. 0 (a • (a 2. (i 1. 5 .2 5.2 4.0 .s 
243 . 0 75. 0 0 . 0 1.? 1. 3 . 2 4.5 3.4 . 5 
243.B so .o Q. I) 1. 4 1. 0 . 2 3 . ? ? ... . 5 - • t 
243.0 85. o o. 0 1. 4 1. 0 . 2 3.7 2.7 . S 
243.8 ~0 . 0 0. (l 1. 3 .8 . 2 3 . 4 2 . 1 . 5 
243.e ~5.0 0 . (I l. 0 .6 . 2 2.7 1. 6 .5 
243.8 1 ¢0 . 0 0. (a . 9 . 4 . 2 2.4 1 . 1 . S 
243.e 1 C.5 . 0 0 . 0 . e . 3 . 2 2.1 .a .5 
365.B () . 0 Q. I) 1 . 5 1. 3 (). () 4.c> 3.4 o.O 
365 . 0 5 . o (I. 0 1.4 1. 2 0 . 0 3.? 3.2 0 . 0 
365.8 1 () . ~ 0. () 1. 3 1. 2 0 . () 3.4 3.2 Q . !) 
3€.5.0 15.0 0 . 0 l. 4 1. 2 0.0 3.7 3.2 0.0 
3GS.B 20 . (l I) . 0 1 . 4 1. 2 0.0 3 . 7 3 . 2 0.0 
365.e 25.0 0 . 0 1. 4 1. 2 Q.O 3.7 3.2 0 . 0 
3£5.8 30 . 0 (l . (a 1. 3 1. 1 0 . () 3 . 4 2 . 9 0.0 
365.0 35.0 0.0 1 . 3 1. 1 0 . 0 3.4 2.9 0 . (I 
365.S 35. () (i . (l 1. b 1. 4 () . !) 4 . 2 3.? () . 0 
RUN NUMBER 
SOURC£ ftiR. (CH> 
SOURCE SPECIFIC GF.AVITY 
SOURCE TIME DURATION CSEC> 
SOURCE fLOW RAiE CCCS> 
VELOCITY (CM/S) AT 2.1 CM 
POSITION 
x y z 
<CM) <CID <ctn 
3€.5.e 4Ci . 0 (t . (t 
3b5.S 45 . 0 o.o 
365.e 50 . ¢ (t . (t 
3GS.9 ss .o · (• . 4) 
365.e £.(J . 0 ¢. c;. 
365.S 65.0 (I . I) 
365.e 70.¢ (: . 0 
=68 
=i5.0t• = 4. 18 
=STEAi>\' = 139.0 
= 44. 2 
-------MODEL-------
PEAK HEAH RMS 















Ci • Ci 
(c • 0 
0. (,< 
O.o 
c;. • (< 
0 . f) 
c;.. (,< 
-------FIELD------
PEAK HE~H RHS 
COHC CONC CONC 
4. c;. 
4.0 












(s . 0 
0.0 
¢.0 
0 . () 
I) . Q 
I) . !) 
Ci • Q 
°' ...... 
RUN HUf18ER =69 
SOURCE C.lA. ( c 10 =15.(>(I 
SOURCE SPECIFIC GR~YITY = 4.18 
SOURCE TIME ~URAfIOH CSEC) =STEA~Y 
SOURCE FLOY RATE <CCS) = 200.0 
VELOCITY CCM/S) AT 2 . 1 CM = 5¢. C• 
POSITIOH -------MO~EL------- -------FIEL~------x \' z PEAK 11EAN RMS PEAK ME~N RMS COHC COHC COtiC COHC COHC COHC 
C CIO CCIO < c") 
30.5 o .o · 0. I) 21. 2 1£.? t.' 42. 1 35.1 2.£ 
30.5 5.0 (I . (I 20.7 18.4 .7 41. 4 37.9 1 . 1 
30.5 10. o· 0 . I) 21. 4 19. 1 .8 42.4 39.0 1. 2 
30 . 5 15. o· (t . (t 2Ct.9 18.7 . 7 41. 7 38.3 1 . 1 
30.5 2<>.0 (• . (• 18.4 16.4 ~ 37.9 34 . b 1 .,. • t . -
3 o. 5 25.0 0 . (I 19. 4 15.e 1. 2 39.4 33.6 2.0 
30 . 5 30.0 0. I) 12.3 1 (t. 8 .7 27.5 24.? 1 . 3 
30.5 35.(1 (I . 0 1 Ci . 4 e. e .7 23.9 20.3 1 . 4 
31) . 5 35.0 0 . I) 13.6 9.5 t . I) 29.B 22.1 2 . o 
30.5 40 .o · (t . 0 c;. 7 e.1 .e 22.5 19.2 1 . 7 
30.5 45. () I) . I) 9. 1 b.1 .9 19.2 14.9 2.0 
30.5 50.0 0 . (I E·. 9 4.5 1 . 4 16.7 11 . 3 3.3 
30.5 55.0 I) . I) 5.5 2 . 3 1 . 5 13.b 6.0 3.8 
36 . 5 60. o· (I . (I 4.0 .5 . 9 10.1 1 . 3 2.4 a-
30 . 5 65.0 (>. 0 3.S (> • I) . 1 8.9 0.0 .3 
N 
6 t. 9 0.0 0.0 12.8 11.' .5 28.4 26.2 .9 
61. 9 5.0 (t • I) t 1. 4 10.3 .4 25.8 23.? .8 
61. 9 10.0 0.0 11. 9 10.4 :s 26.7 23.CJ 1. 0 
61. 9 15.0 (I . I) 11. 8 10.3 .4 26.b 23.'7 .8 
'1. CJ 20.0 0. (I 10.7 9.7 .4 24.5 22.5 .8 
61. 9 25 . o (1. !) 12.2 10.9 .b 27.3 24.8 1 . 2 
61. 9 30 . 0 (t. 0 e.e 7.7 .5 2 (I. 7 16.4 1. 1 
61. 9 35.o o. C) e. 1 b.9 .b 19.2 16.5 1 . 3 
61. 9 35. o · (I . (t 9.7 7.5 .6 22.5 1e.o 1 . 3 
,1. 9 4() . () !) . !) 7.~ b.5 .s 18.8 15.8 1 . 1 
61.9 45.0 0.0 7.2 5.5 .6 17.3 13.6 1. 4 
61. 9 50 . () (1 • (i £ . 5 4.8 .0 15.9 12. () 1.8 
61. 9 55.0 (I . (I 5 . 4 3.7 .9 13.4 9.4 2.2 
61. 9 60.0 t:t. C) 4 . 8 2.7 1 . 1 12.0 ?.O 2.? 
'1. 9 t.5.0 (t. Ci 3 . 1 1. 2 .9 e.o 3.2 2.3 
'1. 9 70 .0 (l . C) 2.S .3 .7 6.S .8 1 . 9 
61. 9 70.0 (t . 0 2.5 .3 .6 6.5 .8 1 . 6 
bi. 9 75.0 0 . !) 1. 3 0. (i .2 3.4 0.0 . 5 
61. 9 eo.o (I . (I .5 (t . 0 0 . 0 l. 3 Ct • 0 0.0 
121.9 0.0 o. 0 7.3 b ... .2 17.5 16.3 . 4 . ( 
121.9 5.~ (t . C) f,. 3 5., .2 15.4 13.8 .5 
121.9 10 . 0 (.'I • C) b . b 5 . ? . 3 1£.0 14.0 .7 
121.9 15.0 0 . (t 6.5 5.7 .3 15.8 14 . C) .7 
121.9 2'1.0 I) . C) b ., 5.b .3 15 . 4 13.S . ? . .., 
121. 9 25 . 0 (t. 0 t. . 7 5.6 . 4 16.3 13.8 .9 
RUN NUMBER ='9 
SOURCE DIR. <CM> =15.(t(t 
SOURCE SPECIFIC GRAVITY = 4. 18 
SOURCE TIME ~URATION <SEC> =STE~~y 
SOURCE FLOW F.ATE (CCS) = 2¢¢ . 0 
VELOCITY (CM/S) AT 2.1 CM = 50. (• 
POSITION -------MODEL------- -------FIELD------x y 2 PEttK t'IEAH F. l'IS PEftK t'IEAH Rl'IS COHC CONC COHC COHC CONC COHC 
c ctn ( c") (CPO 
121.9 30.0 c;.. 0 5.4 4.6 .3 13.4 11 . 5 .7 
121. 9 35.0 o.o 5.2 4.2 .3 12.9 10.6 .7 
121.9 70. o- 0.0 2.e 1. 7 .5 7.2 4.5 1. 3 
121.9 ?5 .o · (I . I) 1. 9 1. 0 .4 5. 0 2.7 1 . 0 
121.9 eo.o 0. (t 1.4 .4 .4 3.7 1 . 1 1 .1 
121.9 SS.<> (I. () .9 (t • () .2 2.4 () . 0 .5 
243.e o .o· 0 . (I 3.1 2.e .2 e.o 7.2 .5 
243.S 5.0 0. 0 3.4 3.0 .2 8.7 7.7 .5 
243 . 0 1 0 . 0 (t . 0 - '- 3 . 0 . 1 e.1 7.7 .2 ,: .... 
243 . 9 15 . () 0. (.\ 3.4 3. () . 1 8.7 7.7 .2 
243 . 0 2($. 0 . (t. 0 3.4 3 . Ct . 1 e.7 7.7 .2 
243 . s 25. () . 0.0 3.£ 3.2 .2 9.2 8.2 .5 
243.e 3G. v 0 . (t 3.0 2.6 .2 7. 7 6.7 .5 
243 . 8 35 .o - (I . (I 3. (I 2.6 .2 7.7 b.7 .5 0\ 
243.e 10 .o· (t. 0 2.2 1. 7 .2 5.7 4.5 .5 w 
243 . S 75 . 0 !) . 0 1. 5 1. 1 .2 4. () 2.9 .5 
243.e eo.o 0.0 1. 6 1. 1 .3 4.2 2.9 . 8 
243.0 SS .o · (I . () 1. 4 .9 .3 3.7 2.4 . 9 
243.e 90.0 0. (t 1. 2 .6 .3 3.2 1. 6 .8 
243.S ~5.Ct 0.0 1. () .4 .3 2.7 1 . 1 .s 
243.e 1 CiO • O (l. 0 . ? . 1 .2 1 . 9 . 3 . 5 
243.S 1(15 .Q c!i. o .6 (). () .2 1. b !) . () . 5 
3~5.e 0.0 0 . 0 2.3 2.1 . 1 t. (t 5 . 5 . 3 
365.S 5 . () . 0. () 2.0 1. Q . 1 5.2 4.7 .3 
365.8 10 . (< . (t. 0 2.2 1. 9 . 1 5.7 5.0 .3 
3£5.B 15. o· 0.0 2.2 1. 9 . 1 5 . 7 5 . () .3 
365.e 20.0 (t. 0 2 . 2 1. 9 . 1 5.7 5.Q . 3 
365. 9 25 . 0 o. 0 2.2 2.0 . 1 5 . 7 5.2 .3 
365.e 30.0 0 . 0 1. e 1 . 6 Q • (t 4 . 7 4 . 2 Ii . 0 
365.S 35 . 0 (• . Q 1. e 1. b 0.0 4.7 4.2 0 . () 
365.e is .o · 0.0 2.4 2. 1 . 1 i.2 5.5 
., . .., 
365.S 4() . () o. o 1. 9 1. 7 0 . () 5. I) 4.5 !) • t) 
365.e 45.0 c;. . 0 2. (t 1. 7 (t . 0 5.2 4.5 I) • (t 
365. s 50 . () 0 . 0 1.5 1. 2 . 1 4 . I) 3.2 .3 
365.e 55 . 0 (t. 0 1. 7 1. 4 . 1 4.5 3.7 .3 
365 . S 60 . () (1. 0 1. 8 1. 4 . 1 4.7 3.7 .3 
365 . e €-5.0 c;.. 0 1. 4 1. 1 . 1 3.7 2 . 9 .3 
365 . a ?O. O· 0.0 1. 5 1. 1 .2 4. I) 2.9 .5 
365 . e 70.0 (t. 0 t. e 1. 5 .2 4 . 7 4 . t) .5 
365.S 75. ¢: (). (I 1. 5 1. 1 .2 4 . I) 2.9 . 5 
RUN HUf10ER 
SOURCE C:Ut. <CIO 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME ~URATIOH CSEC> 
SOURCE FLO~ RATE <CCS> 
VELOCITY <CM/S; AT 2. 1 CM 
POSITION x '( z 
C CfO ( c ~I) C CM> 
:3bs. e ao.o o. o 
365.e 85.Cs (I . (t 
36S.8 ~().0 (•. 0 
365.e 95.¢ (•. 0 
365.S 1(t0 . 0 o.o 
365.e 1¢5.Q Ct . O 
='9 
=15.0(: = 4.18 
=STEAl:iY = 200.0 
= 5C. C:• 
-------MOl:iEL-------
PEAK MEAN RMS 
COHC COHC COHC 
1. 5 1. 1 .2 
1. 3 .e .2 1 ., . - .7 .2 1. c;. .3 ., . .., 
.7 .3 .3 
.6 .2 .2 
-------FIEL~------
PEAK MEAN RMS 
COHC CONC COHC 
4.0 2.9 .s 
3.4 2. 1 .5 
3.2 1 . 9 .5 
2.7 .e .e 
1. 9 .s . 8 
1.6 . 5 . 5 
"' ~
~~UH NUM8£F.: 
S 0 UR CE Vi t'i.. ( C ii:< 
SOURCE SPEC!.FIC GRAYitY · 
SOURCE TIME DURATION CSEC> 
SOURCE FLO• RATE ·ccCS) 
V E L 0 C I T 'i' ( C.M / S ;. A T 2 . 1 C !1 
POSITION x y z 
<CM) c c·r~ ; · (CM i 
~1.9 C; . 0 (.:. <;: 
£ 1·. 9· ~) . C< ~ t11 L • • 
€ 1. 9 <;: . (; . 2-. <> 
~1.9 ~) . 0. 7 c'1 ·..> . .. 
6 1 . 9 <f . <;. 4·: ('; 
6 1 . '3 _£;< • t<. 5·. C1 • 
t. 1 . 9 c;: . i;. ii .. <;: 
61.9 c~ . o 7. (;. 
21.9 1;: . (! <;:. (,: 
21.9 C<. 0 1 . <;1 
21.9 </. c;: 2 (1 
21.9 C<. 0 3 :.;1 
") 1 a .:... .:. . ,;• C• (• 4 I'.· 
21.9 .. ( t'< .. . . 5. <:• 
21.5 c (; t· (1 
2 i. 9 ,_. . 7 ~ .. 
=G 9 
= i 5. !) ~· = 4. 1 B 
=STEAM' 
= 1~2. i} = 5\).~· 
-------MODEL-------
PEAK MEAN RMS 
CONC CONC CONC 
1 1 4 le•. 3 5 
B.4 3. 1 1 . 4 
2.2 .2 7 • ·.! 
9 C1 • C• t~ . 0 
0 1;: .c; <; c; ,. 
"' ;;1. 0 ~I • 0 .J 
.!. !; . i;: ('. 1;. 
4 ~I • (~I ~) . ~( 
fi. .. I& € .. I) .2 
f, . ~I • .. .? "t'. 0 
";' c 1 !'.: 7 ·.· 
: · 7 
- • ..J 2 2 
1 (· C·. t;f r. . <" 
7 ~·. (;1 .. ,, r'< ,, .... 
8 <). <:• <" <} 
? Q. t'l t~ . ~) 
-------FIELD------
PEAK t1EAl'l R 115 
CONC C ONC C O?l C 
2 5 8 23.7 1 (} 
19.9 8 (,'l 3 4 
c; - c; B . ., . ( • •.! .... . 0. Cc {,\ . ~) .:. . "t 
2.4 <;1 . (f <" , .. {".•I" °' 1.3 ;;1 . Cc ~·. 0 VI c; <;: . <) c;. <) •.! 
1 . i Ct . ~c t< . 0 u: .. (: 14.7 .4 
1 4. 7 11 . 5 < •• 1.. 0 
c 0 2.7 1 . 8 ~· . ~· 
:; "t 1t :;; .. .5 .5 
2. 7 (1 .<) (f .<) 
1 .:\ C•. 0 !) . '~ 
2. 1 <) . !) <) . (; 
i.9 (.~ . !) r:i.o 
RUN NUMBE:R =HJ 
SOURCE C•IA. (ctn =i5.oc• 
SOURCE SPECIFIC GRAVITY = 4.18 
SOURCE TIME ~URATIOH CSEC> =STEA~Y 
SOURCE FLOW RATE <CCS) = 55.0 VELOCITY CCM/S) AT 2.1 CM = 55. 4 
POSITION -------MO~EL------- -------FIELD------
x y z PEAK tlEAH R fiS PEAK MEAH IHlS COHC CONC CONC CONC COHC CONC 
C Cf'D c:cro < Cf. > 
3 o. 5 0 . (s (i. 0 10.0 8. (, .. 23.1 19. (, 1.5 . ( 
30.5 5.~ (s . I) 11. 5 9.4 
.., 2 b. I) 21 . 9 1. 4 • t 
30.5 11) . 0 0. (t 9., 7.4 .7 22.3 17.e 1 . 5 
3o.s i 5 . () (I. I) S.9 b.2 1 . () 20.9 15.2 2.2 
30.5 20.G c;.. c;. £.. 5 4.2 1 . I) 1s.e 10 . 6 2 . 4 
30.S 2s.o 0.0 4.4 1. 6 1 . !) 11. i 4 . 2 2.6 
30.5 30.0 0.0 2.~ .2 .6 f. . 7 .5 1 . 6 
3 0. s 35. () 0. (.~ .8 0.0 () . () 2. 1 () . () 0.0 
61 . 9 0 . 0 c;.. c;. 5.9 4 . 7 .5 14.5 11 . e 1. 2 
b 1. 9 5.0 I). (t 6.5 5.£ .4 15.8 13.8 .9 
61. 9 10.0 0.0 f, . (,t 4.9 .5 14.7 12.2 1 . 2 
'1. 9 15.0 (I . (I 5 ? 4.6 .5 14 . () 11 . 5 1 .2 
61. 9 20.0 ¢. 0 5 . (; 3 . 0 .7 12 . 5 9 . 6 1 . 7 
61. 9 25.0 0. (I 4. 1 2.7 .s 1 (I. 4 ? . o 2.0 °' f, 1. 9 30.0 0.0 3.4 1. 6 .9 e.7 4 . 2 2.3 °' 61. 9 35.0 (t. 0 2.4 .? .., 6.2 1. 9 1. 8 • t 
121.9 0.0 0. c;. 2.9 2.3 .2 7.5 6.0 .5 
121.9 5.0 (I. 0 3 . (t 2 . 5 .2 ?.? 6.5 .5 
121.9 10.0 (: • (s 2.e 2.2 .2 7.2 5.7 .5 
121.9 15.0 (I. 0 2.8 2.2 .3 7.2 5.7 .a 
121.9 2C). 0 c;. • 0 2.e 2.1 "7 7.2 5.5 .e . " 
121.9 25.0 ;; •. 0 2 . 3 1. 7 .3 b . !) 4.5 .a 
121.9 30.0 (t. 0 1.9 1. 3 .3 5.0 3.4 .8 
121.9 35.0 0.0 1. s 1. 0 .4 4.7 2.7 1. 0 
121.9 35.0 (t. 0 2. 1 l. 1 .5 5.5 2.9 1. 3 
121.9 4(). 0 0.0 1. 8 . ? . 4 4.? 1. 9 1 . 1 
121.9 45.Q 0.0 l. 3 "7 "7 3.4 .e . 8 • oJ • oJ 
121.9 50.0 4). 0 .7 (I . C) . 1 t. 9 (I. 0 .3 
243.e 0 . 0 0 . (t 1. 2 . e .2 3.2 2.1 .5 
243. a 5 ,, Q. 0 1. 3 .9 .2 3.4 2.4 . 5 • w 
243.e 10.0 (t. 0 1. 3 l. (t . 2 3.4 2.7 . 5 
243.a 15.0 (l . I) 1. 4 1. () .2 3.7 2 . ? . 5 
243.e 20.0 0. (• 1.5 1.Q .2 4.0 2.7 . 5 
243.0 25. () ;; •. 0 1. 2 . 9 . 1 3.2 2.4 .3 
243 . e 30.0 (t. 0 l. 2 .e .2 3.2 2.1 .5 
243.S .35.0 Ct. 0 1. 1 .7 .2 2.9 1.9 .5 
243.e 35 . 0 (t. 0 1. 3 .9 .2 3.4 2.4 . 5 
243.S 40 .0 0.0 1. 3 .9 . 2 3.4 2.4 .5 
243.e 45.¢ (•. 0 1. 2 .7 .2 3.2 1. 9 . 5 
243. a 50 . () (•. l) 1. 2 .b .3 3.2 1 . 6 .a 
RUH NUMBER 
SOURCE C•IR. (CIO 
SOURCE SPECIFIC GRAVITY 
SOURCE TIM£ DURATION CSEC> 
SOURCE FLO~ RATE <CCS) 
VELOCITY CCM/S) AT 2.1 CM 
POSITION x y 2 
c crn <Cl'D ( Cl'I > 
243.e 55.0 (t. 0 
24 J. a Ii.(< • () (I . (t 
243.e 65. 0 c;.. 0 
365.8 (< .0 0 . (t 
365 . e 5.0 0 . (t 
365.a 10 . () (I . (l 
365.e 15 . " <:• . 0 365 . a 20.0 0. ;) 
365.e 25.0 <:r . 0 
365 . 8 30 . 0 0.0 
365 . e 35.0 <:• . 0 
=70 
=15.()(1 
= 4. 18 
=STEADY = 55.c) = 55. 4 
-------"ODEL-------
PEAK "EAH RPIS COHC COHC COHC 
1 . 1 .5 .2 
. 8 .3 .2 
.6 . 1 . 1 
.6 .3 . 1 
.7 .4 . 1 
. 6 .4 . 1 
.7 .5 . 1 
.8 .5 . 1 
.7 .5 . 1 
. ? .5 . 1 .e . 6 . 1 
-------FIELD------
PEAK HEAH Rl1S 
COHC CONC CONC 
CJ\ ...... 
2.9 1. 3 .5 
2. 1 .a . 5 
1. 6 .3 ., .v 
1. 6 .s .3 
1. 9 1 . 1 . 3 
1.' 1 . 1 .3 
1. 9 1 . 3 ., . v 
2.1 1. 3 .3 
1. 9 1. 3 .3 
1. 9 1 . 3 .3 
2.1 1 . 6 ., .v 
RUH HUHBER =71 
SOURCE DIA. ( c f'I) =15.00 
SOURCE SPECIFIC GRAVITY = 4. 18 
SOLIRCE TIME DURATION CSEC> =STEADY 
SOURCE FLO~ RATE (CCS> = 318 . 0 
VELOCITY fCH /S ) ~T 2 . 1 CM = 58 . 4 
POSITION -------MODEL------- -------FIEL&------
x y z PEAK 11 EAN Rl'IS PEAK MEAN R !1S 
COHC COHC COHC C Oti C COHC COHC 
(CM> {CIO (CM> 
30.5 <:c. Cc ¢ 0 21. e 16.2 2.4 43.0 34.3 4.0 
30.5 5.0 0 . 0 30.0 25.5 1 . e 53.7 48.1 2.4 
30.5 1 (,l • t). ¢ . ¢ 25. 1 22.3 .9 47.5 43.7 1. 3 
30.5 15. 0. (l. 0 2 SI . 5 2s.e 1 . 1 53. 1 48.4 1. 4 
30.5 20. o· (• . 0 26 . 6 23.7 .9 49.5 45.6 1 . 2 
3¢.5 25.¢ o. o 18 . 7 16.3 .? 38.3 34.5 1 . 2 
3 C:•. 5 30.0 (•. 0 2(• . 9 17.4 1.0 41. 7 36.3 1 .6 
30 . 5 35.¢ 0.0 18.3 14.2 1. 2 37.7 3 0. c; 2. 1 
30.5 35.0 C• . t) 2(• . C:• 16.5 1. 4 4(• . 3 34.S 2.3 
30 . 5 40.0 (i . 0 1c;.e lE·. 3 1 . 4 40.0 34.5 2.3 
30.5 45.0 C•. 0 13 . 1 10.S 1. 2 20.9 24.1 
., ., - . ., 
30.5 50.¢ 0.0 12.6 9.0 1. 7 2 e. o 21 . 1 3.5 
30.5 55.0 (•. 0 1i:..2 5.S 2 . 3 23.5 14.3 5.1 
Jc;..s 60.0 c;.. v e . o 2 . 7 2 . 1 1 9. I) 7.0 5.2 "' 30.5 €.5. (} C:•. Q 5.9 . 7 1. 3 14.5 1 . 9 3.4 00 
30.5 70.0 (r. 0 . 4 0. (s (i . 0 1. 1 0.0 0.¢ 
r; 1. 9 0 . <) Q. (l 14.8 12.3 1. 5 31. 9 27.5 2.S 
61. c; 5.0 0.¢ 16.5 14.0 1 . 3 34.e 30.6 2.3 
r; 1 . 9 10.0 · (•. c:i 13.8 12.3 
.., JC•. 2 27.5 1 . 3 . I 
61. 9 1s. o · c;.. O 16.5 14 . 4 .6 34.8 31.3 1. 0 
61. 9 20. 0 C• . t.~ 16.4 14.0 .. 34.6 30 . 6 1 . 2 . I 
61 . 9 25. C< 0 . 0 13.4 11. 9 . 5 29.5 26.7 .9 
61. 9 30 . 0 0.0 14.5 12.4 .8 31.4 27.? 1 . 5 
61. 9 35.0 C:• . 0 13.7 11. 5 .9 30.0 26. 0 1 . 7 
61. 9 35 . :,) (,~ . 0 14.6 12.5 .. 31. 6 2 7 . 9 1 . 3 • I 
61. 9 40 . Cs 0 . (a 14.2 11. 9 .? 3 (i. 9 26 . 7 1 . 3 
61. 9 45 . t< 0 . 0 1(•. 9 9 . 0 .6 24.8 21 . i 1. 2 
61. 9 50.0 (i . 0 10.8 9.1 .e 24.7 21.3 1 . 6 
61. 9 55 . 0 (• . Ci 9. 1 7.6 1 . 0 21. 3 1S . 2 2.1 
61. 9 (.¢. 0 (s . c; 7.7 6 . 0 . 9 18.4 14 . 7 2.0 
61. 9 65 . 0 (• . t:• 6~2 4.5 .9 15.2 11 . 3 2.1 
61. 9 70.0 (• . 0 S.2 2.e 1 . 1 12.9 7.2 2.7 
121 . 9 0 . (> 0 . !) 9.3 7.9 . 5 21. 7 18 . 8 1 . (> 
121.9 5 . ¢ C:• . 0 i] . 1 8.2 .4 21. 3 19.4 .e 
121 . 9 10. (.\ 0 . 0 .., ? 7 . 3 .2 18 . 4 17.5 . 4 ' .. 
121. 9 15.G (I. 0 e.e e. 1 7 2 Cs. 7 l~.2 .6 . " 
121 . 9 20 . 0 C• . 0 s.s 7.7 .3 20.1 18.4 . 6 
121 . 9 25 . Cs (i . (l 8.2 7.5 .3 19.4 16.0 . 6 
121 . 9 30 . (.\ Ci . 0 7 . S 7 . (• . 3 18.6 16.9 . 6 
121 . 9 35 . 0 O.Q 8 . 1 7.2 . 4 19 . 2 17 . J • CJ 
RUN NUMBER = i' 1 
SOURCE iHF!. ( c rD =iS.oti 
SOURCE SPECIFIC GRAVITY :: 4. 18 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE FLOW RATE CCCS) :: 318.Q 
VELOCITY tCM/S) AT 2.1 CM :: 59.4 
POSITION -------MODEL------- -------FIELD------
x y 2 PEAK l'iEAH RfiS PEAK HEAH IHiS COHC COHC COHC COHC C ONC COHC 
(CM) ( C M ;: <en;. 
121.9 35.0 0.¢ e. 1 7.2 .4 19.2 17.3 .9 
121. ·;t 4¢ . <) 0. (r 8. 1 ?.Ci .4 19.2 16.9 .9 
121.9 45 . 0 c; •• 0 6.6 s.e .4 16.¢ 14.3 .9 
121.9 51) . Q C:• • o 7. 1 b. 1 .4 17. 1 14.9 . ·~ 
121.9 55.0 ¢ . c;. 6 . 3 5.4 4 15.4 13.4 .9 
121. 9 60.0 <!i. I) 5 . 5 4.5 :3 13.6 11 . 3 .7 
121. 9 (.5 . ¢ 0.0 S . 2 4.3 .4 12.9 1c:i.e c . ,, 
121. 9 70 . C< C:• . (,~ 4 . 8 3.7 .5 1 2. Q 9 .4 1 . 2 
121.9 70 . 0 0 0 4.9 3.5 .9 12.2 8.9 2.2 
121.9 75.0 Q. Q 4 . 4 2.9 .9 11. 1 7.5 2.2 
121. 9 eo.o 0 . ¢ 3.4 2. 0 .9 e.7 5.2 2.3 
121. 9 i::5 . o Q. Q 3.5 1. b 1 . () B.9 ....... 2.b -t • ~ 
121. 9 9¢ . () C:• . 0 2.9 .9 .9 7.5 2.4 2 4 
121. 9 ~5 . o o. o 2. :2 .4 .6 5.7 1 . 1 1 . b °' 121. 9 1 oo. o· 0 . 0 1. 9 .2 .4 s 0 .5 1 . 1 \0 
121.9 1C•5.0 (t . (I 1. 1 0. (I .2 2 . 9 0.0 . 5 
243.e 0.¢ 0. (r 4.9 4.2 .3 12.2 10 . 6 . 7 
243.S 5 . <) (t . 0 S.4 4 . b .3 13.4 11 . 5 . ? 
243.e 10.¢ 0. (r 4.6 4 . 1 .2 11. 5 10.4 .5 
243.B 15.0 C:•. 0 5.0 4.5 .2 12.5 11 . 3 .5 
243.e 20.0 0.0 4.e 4 . 4 . 1 12. 0 11. 1 .2 
243.8 25.0 <!• . 0 4.S 4.3 .2 12.0 to.a .5 
243.e 30.Q C:• . ¢ 4.5 4 . (t . 2 11. 3 10 . 1 .5 
243.S 35.0 Q _ Q 4.9 4.3 .2 1'=' ? 10.8 .5 ..... -
243.e 7¢. v (t. 0 3.7 3. c;. .4 CJ. 4 7.7 1 . Q 
243.B ?5.0 0.0 3.5 2.13 . 4 S.9 7.2 1 . Q 
243.e 80. Q· (t. 0 2.e 2.2 .4 7.2 5 . 7 1 . 0 
243.8 85 . 0 0 . f) 2.9 2 . 1 . 5 7.5 5.5 1 . 3 
243.0 'S\Q . ¢ 0 . 0 2.5 1. 6 .5 6.5 4.2 1 . 3 
243.8 ·1s . o (• . 0 2.4 1. 3 . 5 6.2 3.4 1. 3 
243.8 l (IQ . Q 0 . (r 1.9 .9 .5 5.0 2.4 1. 3 
243.8 1t•5 . o · (I . 0 t. a .7 . 5 4.? 1. 9 1 . 3 
365.e 0 . 0 0 . (I 3. (r 2.6 . 2 7.7 6 . 7 .5 
365.S 5 . 0 <!• . <!• 2.9 2.? . 1 7.5 7.0 .2 
365.e 10 . Q c;. , 0 2.7 2.5 . 1 7.0 6.5 . 2 
365.B 15.Q (l. 0 3. 1 2.9 0. 0 8.0 ., " !) 0 t • ~ 
365.e 20 . o · (t . (r 3.0 2.e .1 7.7 7.2 .2 
365.S 25 . 0 0 . <) 2 . 9 2 . 8 0. (• 7 . 5 7.2 0 . 0 
3£5.e 30 . (:: (,i . 0 2.B 2.7 0 . 0 7.2 7 . 0 0 . 0 
365.S 35 . 0 <!• . 0 3 . (• 2.9 . 1 7.7 ?.2 . 2 
RUN HUMBER =71 
SOURCE !>IA . (CIO =15.0(l 
SOURCE SPECIFIC GRAVITY = 4. 18 
SOURCE TIME DURATION CSEC> =STEA~Y 
SOURCE FLOw F.ATE (CCS) = 318 0 
VELOC!TV tCM/S) AT 2.1 CM = 58. 4 
POSITION -------MODEL------- -------FIELD------
x y z PEAK HEAN Rl'JS PEAK ffEAH RliS COHC CONC CONC CONC COHC COHC 
c crn <CIO ( CH ) 
:::e.s.e 70. (s (t • 0 2.9 2.5 .2 7.5 6 . 5 .5 
365.8 75. o· (t . 0 2.8 2.2 .2 7.2 5.7 . 5 
365 . e ec. . o· (r . (r 2.3 1. 9 .2 6.0 5 . 0 .5 
-..J 
365.8 85.0 0 . (I 2.5 1.9 .2 6 . 5 5.0 .5 
0 
365.e 9(1 . 0 (t. 0 2.2 1.7 .2 S . 7 4 . 5 .5 
365.0 95 . () (I. 0 2. t) 1. 5 . 3 5.2 4 . 0 . 9 
365.e 1CtG . C: (i . (r 1. c;l 1. 3 7 s . o 3- . 4 .a .... 
365.B ti:•S . 0 C•. (I 1. B 1. 2 .3 4.7 3.2 . S 
:::ts.e 1 05. c;. (r • (t 1. e 1. 4 . 3 4.7 3.1 .e 
365 . B 110 . 0 (i. 0 1.? 1. 2 .3 4.5 3 . 2 .e 
365.e 115 . C: (l. 0 1.5 .9 7 4.0 2.4 .a . " 
365.S 120 . t< C•. c> 1. 5 .a . 4 4. <-' 2.1 1 . 1 
365.e 125 . 0 0.0 1. 2 . 6 . 3 3 . 2 1 . ' .a 
365 . S 130 . 0 o.O 1. Ct .5 . 3 2.? 1. 3 . 8 ze.s.e 135 . (: (t . (t .8 .4 .2 2. 1 1 . 1 . 5 
365 . a 140.0 Ct • (I . s . 3 . 2 2. 1 .s . S 
RUH NUMBER =72 
SOURCE £tIA. ( Cl'D =15.()(• 
SOURCE SPECIFIC GRAVITY = 4.te 
SOURCE TIME ~URATION (SEC) =STEA~Y 
SOURCE FLO~ F.ATE <CCS> = 200. Ii 
VELOCITY CCM/S) AT 2.1 CM = 7tj. ~I 
POSITION -------MODEL------- -------FIELD------x y z PEAK ffEAH Rf1S PEAK f'IEAH R 11S COHC CONC COHC COHC CONC CONC 
<CPD < Cl'D C CH i 
30.5 0.0 Ci . O 21. 2 15.7 2.3 42.1 33.5 3 . 9 
30.5 5.0 0. (t 2(•. 7 1?. 1 1.6 41. 4 35.0 2.b 
30.5 10.0 (t. 0 21. 2 te.s 1. 1 42.1 3e.o 1 . "l 
30 . 5 15.0 (t. 0 22.? 1 9. 1 1. 3 44.2 39.0 2. tj 
30 . 5 20.0 0 . 0 u1.e 15. 9 l. 5 40 . 0 33.e 2.5 
30 . 5 2s. o· 0 . I) 20 . 4 13 . 9 1 . 9 40 . 9 30 . 4 3.4 
30 . 5 30.0 0.0 14.6 9 . f, 1 . 9 31. 6 22.3 3 . 8 
30 . 5 35.0 (t. 0 11.6 6.3 2 . 2 26.2 15.4 4.S 
30.5 35 .o· (t. 0 12.4 7.9 2.3 27.7 1e.e 4.8 
30 . 5 40.0 (t. I) 8.8 4.8 2.2 20.? 1:2.0 5. 1 
30 . 5 45.0 0 . (i (, . 4 1. 4 1 . 7 15.6 3.7 4.4 
3 (I . 5 SC<.O 0.0 "1 ., <) . (I .4 S.2 <) • () 1.1 .... . .... 
61. 9 0.0 (t. 0 12 . 2 9 . 1 1. 2 27 . 3 21 . 3 2.4 
61 . 9 5.0 (•.I!• 1 <i . e 9 . 0 .. 24.7 21. 1 1. 4 . I 
61 . 9 10 . 0 0 . 0 11. 5 1 (t . 1 .6 2£..0 23.3 1. 2 "-.J 
61. 9 1s.o (t. I) 12.b 11) . 4 .8 28.0 23. 9 1. 6 
~ 
61. 9 20.0 (•. 0 12.7 1(t.O .CJ 2e.2 23. 1 1. e 
61. 9 25.6 (1. 0 14.0 10. 1 1.4 30.6 23 . 3 2.a 
61. 9 30.0 0 . 0 1 o. 1 7. 1 1 . 1 23.3 17.1 2.4 
61. 9 35.o o.O 8 . 7 5 . 4 1.2 20.5 13.4 2. 7 
61. 9 35.0 (t. 0 1 o. 1 (,. 5 1.5 23.3 15.e 3.3 
61. 9 40.0 o . O 7.8 4 . 7 i.3 18.6 11. 9 3 . <) 
61. 9 45.0 0. (I 5.9 2.4 1.6 14.5 6 . 2 4 . c) 
£1. 9 50.0 (I. 0 4.2 . 5 .9 1 (I. 6 t.3 2.4 
121. 9 () . 0 (t . (t 7 . 1 6. (t . 7 17. 1 14.7 1. 6 
121. 9 5. () (1. 0 b ·) 5.3 . 6 15.2 13. 1 1. 4 . ... 
121. 9 10.0 (t • (t 6.6 5.6 .i 16.0 13.e 1. 4 
121. 9 15 . () 0. (I €..9 5.9 .b 1£.? 14.3 1.3 
121. 9 20. 0 (I . (I 6.9 5 . 8 .i 16.7 14.3 1 . 3 
121.9 :25 . () <>. 0 7 . 2 5.9 . 9 17.3 14.5 2 . <) 
121.9 30 . 0 0 . 0 5 . 4 4 7 . 7 13.4 10 . e 1 . 6 . ..... 
121. 9 35 . o (• . (I 4 . 9 3.7 .e 12.2 9.4 1.9 
121.9 35. (t · (I • (i 6.7 4.6 . 7 16.3 11 . 5 1.i 
121.9 40 . 0 (l . (I 5.3 3.5 .6 13.1 8.9 1.4 
121.9 45.0 0.0 4.8 2.6 .8 12. () 6.7 2.0 
121. 9 50.0 o.o 4 . 2 1.' 1 . () 1 (t. 6 4.2 2.G 121.9 55.0 0.0 3.2 .7 .9 8.2 1 . 9 2.4 
121. 9 60. 0 ~· . 0 2 . 7 . 2 . 6 ? . !) .5 1.6 
121. 9 £.5. 0 (t. 0 1. 4 0. (t '7 3.7 0.0 .8 ..... 
121.9 70 . 0 0. !) .5 I) . f) 0.0 1. 3 0.0 0.0 
RUH NUMBER =72 
SOURC£ iHA. ( c !'I) =i5.oc• 
SOURCE SPECIFIC GRAVITY = 4 . 1 e 
SOURCE TIME DURATION (SEC> =STEA~V 
SOURCE FLOlil RATE <CCS i = 2QC).¢ 
VELOCITY CCM/S) AT 2 . 1 CM = ?fJ. (• 
POSITION -------MODEL------- -------FIEL~------x y z PEAK f1 EAN RMS PEAK HEAH Rl1S 
COHC COHC COHC COHC COHC COHC 
( Cf'f) ( C Pl) ( Cl'l; 
243.0 0.0 0. (I 3.5 2.7 .4 8.9 7 . C) 1. Q 
243.S 5.() ~· . 0 3. 1 2.4 .4 a. o 6.2 1. 0 
243.e 10.0 ¢ . 0 3.2 2.5 .5 e.2 6.5 1.2 
243.B 15.¢ I) • I) 3.4 2.S .5 8.7 b.5 1.2 
243.0 20. Q . (t • (t 3 . 5 2.5 .4 8.9 6.5 1. t) 
243.8 25.0 0 . (l 3.3 2.5 .4 8.4 6.5 1. 0 
243.e 30.0 Ct . Ct 2.9 2. (t .4 7.5 5.2 1. 0 
243.0 35 .o · 0. 0 2.8 1. 8 .5 ?.2 4.7 1.3 
243.e 35.C 0 . (t 3 . 7 2.6 . 4 9.4 6.7 1. 0 
243.0 4o. o · 0.0 3.0 2. (l .4 7.? 5.2 t.o 
243.e 45.0 (t • 0 2.9 1. e .4 7.5 4.7 1. 0 
243.8 50 () · 0.0 2.S 1. 5 .5 7.2 4.0 1. 3 
243.e 55.0 ¢.0 2.9 1. 2 . 6 7.5 3.2 1. 6 
243.S 6() () 0. 0 2 . r; .a . 6 b.? 2.1 1 . 6 
243 . e 65.0 0 . C) 1. 9 .4 .4 5.0 1. 1 1 . 1 
....... 
243.B 70 . () 0. I) 1. 5 . 2 .3 4. I) .5 . 8 
N 
243.e 70 . 0 (t • (I 2.4 .5 .6 &.2 1.3 1. 6 
243.S 75. () 0.0 1. 8 .3 .5 4.? .a 1. 3 
243.e eo.o Ci. 0 1. f, .2 .4 4.2 .5 1. 1 
243.B e5.o (,'t. 0 .9 IL t't .2 2.4 0.0 .5 
243.e 90 . v (r. 0 5 r, . c;. 0 . 0 1. 3 0 . 0 0.0 
365 . 8 () . () (•. 0 2 . 3 1.4 .4 b. () 3 . 7 1. ~ 
365 . e 5.0 (t. 0 i. e 1. 3 "7 4.7 3.4 .e . ..., 
365.S 1o . O Q. !) 1. 9 1. 4 .4 5. C) 3.7 1 . C) 
365.0 15. o· (I . 0 2. (t 1. 4 .4 5.2 3.7 1. 0 
365 . e 20 . 0 o.O 2.0 1. 5 . l 5.2 4 . () .a 
365.e 25.0 (I. 0 2.4 1. 7 . 4 6 . 2 4.S 1.0 
365 . 8 30 . o· (l . (l 1.9 1. 2 .3 5.Q 3.2 .a 
365 . 9 35 .o · (t . (t 1. 9 1. 2 .3 5.0 3 . 2 .a 
365 . 8 35 . () ' (1 • (1 2.5 1. 5 .5 6.5 4.0 1. 3 
365 . e 40 . C (t . c;. 1. 9 1. 1 "7 5. I) 2 . 9 .e . .., 
365 . S 45.Q C• • !) 2.0 1. 2 .4 5.2 3.2 1 . I) 
365 . e so . o· (t • c;. t. e 1. t .4 4.7 2.9 1 . I) 
365 . s 55. C) . 0. (1 2. 4) .9 .5 5.2 2.4 1. 3 
365 . e €-0.0 (I . (I 2. (I .e . 5 5.2 2.1 1.3 
365.9 GS. 0 (i . C) 1. 5 .4 .4 4. C) 1 . 1 1 . 1 
365.e 7'0 . 0 Ci. 0 1. 2 . 3 . 4 3.2 .e 1. 1 
365 . S 70 . 0 (•.(I 1. 9 .6 . 5 s. (I 1. 6 1.3 
365 . e 75.0 Ci. 0 1. 5 .4 .3 4 . Ci 1 . 1 .8 
365 . 8 so . o· 0. C) 1. 1 .3 .3 2 . 9 .S .S 
RUN NUMBER =72 
SOURCE ~IA. CCH> =15.00 
SOURCE SPECIFIC GRAVITY = 4.18 
SOURCE TIME ~URATION CSEC> =STEA~Y 
SOURCE FLOW RATE <CCS) = 2¢0.0 
VELOCITY CCM/S) AT 2.1 CM = ?0.0 
POSITION -------MO~EL-------x y 2 PEAK tlEAH RMS 
COHC COHC COHC 
<CPO ( c I'!) < crn 
36 s. e es.o c;. • (I .9 .2 .3 
365 . e 90.0 0.0 . 6 . 1 . 1 
365 . e ~5.0 Cr. (I .4 c;. . (I Ct • C) 
-------FIELD------
PEAK t1 E AH R 11S 
COHC CONC COHC 
2.4 .s .e 
1.6 .3 .3 




S (! U R C E. L: I A . <:C 11") . . . . 
SOURCE SPE~IFIC GRAVITY 
SOURCE TIME ~URATiOH CSEC> 
s 0 UR Cf. ·F-'t.o~ R-~~r.)s (:; C.S') . 
VELOCITY (CM/S; AT 2.1 Cl~ 
<J .... 
( CM ) 
:; i \'.\ 
;,,/ .... " 
~1.9 
b 1. ';\ » 
€ 1 . 9 
f, i. 9 
,; • c o:.· 1 . ,. 
;; 1 . 9 
€- 1 . 9 




12 ! . 9 
121.9 
1 ·:- • '.:\ 
• - 1 . -
121.9 
POSITION .Y ~ 
{ c t'D 
!) . 0. 
(; . (}. 
:'< f°'<' ., . 0#. 
(.: • C; . 
:'t :°l c< o 
~) . 0; 
f; . (.:·· 
,, 0 
~: o· 
!.\ • !) 
t}. 0 






~· . C• 
1 . f,• ., . ti 




b. i;i r.O 
c• :o 








. =15. 0 (,1 
::: 4 18 
=STE IH•Y 
=r 1·32 . !) 
= 7C:.r; 
-------MODEL-------
PEAK MEAN RMS 























, •. t.l 
1;. 1;. 
C' i ..J •• - .. -:t .., 
5 
1;.. 0 
;} • (.'I 
0. t} 
•\ ... " . ~ 1;.. <} 
9 















PEAK MEAN RMS 
CONC COHC CONC 
2 5. f, 
1 9. 7 




1 . 1 
2.4 
1 ~ :'.'\ 
1 4. () 







21 . ? 
4.5 
5 




1;. • C) 
i2.? 
8.4 
1 . 3 
t;.. 0 
~' . 0 
<). 0 
t\ . (.\ 
C• • c; 
~ • ;J 






1 . 1 
2.4 
1 . ;; 
s 
3 





RUN NUMBER =73 
SOURC£ C.Ifl. <.CM) =15.0¢ 
SOURCE SPECIFIC GRAVITY = 4. t e 
SOURCE TIME ~URATION CSEC> =STEA~Y 
SOURCE FLOW RATE <CCS) = 126.0 
VELOCITY CCMIS> AT 2.1 CM = ?3. 1 
POSITION -------KO~EL------- -------FIELD------
)( y z PEAK "EAH RMS PEAK 11EAH RMS 
COHC CONC CONC CONC COHC CONC 
(CM) t:CM) (CH;: 
3(r. 5 (r . 0 (•. 0 15.0 12.2 1.3 32.3 27.3 2.4 3o.s 5. () Q.Q 18.2 13.5 1. 6 37.6 29.7 2.9 
30.5 10.0 (t • c;. 15.7 12.5 1. 4 33.5 2 7. 9 2.6 
30.5 15 . 0 O.o 15 . 9 11. 9 " t'l 33.S 26.? 3.7 ;:. • w 
30 5 2Q . 0 c;i. Q 14.5 e.4 2.e 31. 4 19.9 5.8 
3 !) . 5 25. () ti.o 12 . 1 4.2 2.9 27. 1 i (•. 6 6.S 
30 . 5 30.0 0. (I e. 1 .e 1. 6 1 9. 2 2. 1 4.2 3o . s 35. () (•. 0 5.2 o . O .5 12.9 (). 0 1 . 4 
61 . 9 0.0 (• . I} 9. 4 7.0 . 9 21. 9 16.9 1.9 
61.9 5. (). (•. 0 1 (t . 3 7 . 8 .9 23.7 18.6 1 . 9 
61 . 9 10.0 (I . (I e.e 7.<i 0 2 (I. 7 1 f,. 9 1. 9 .... 
61 . 9 15. C) (t . C) S.9 6.9 1 . 1 20.9 16.7 2.4 
61 . 9 2Ct.Ct (t . (I 9 . 3 f, . (I 1. 3 21. 7 14.7 2.9 
b 1. 9 25 .o · (t . (t 8 .,. 4.4 1.6 19.4 11 . 1 3.7 ..... 
61 . 9 3Ct . O (t . I) 5 . 8 2 . 2 1 . 5 14.3 5.7 3.e 
\Jl 
61. 9 35.0 0. (t 5.7 .7 1.2 14.Q 1. 9 3.2 
121.9 0 . 0 (,I • 0 4.9 4.1 .5 12.2 1 o . 4 1.2 
121.9 5 . (I (i. 0 5 . 6 4.5 .5 13.S 11 . 3 1 . 2 
121.9 10.0 (t . 0 5.4 4.1 .5 13.4 10.4 1. 2 
121.9 15.0 (t . (t 5.b 4.0 .6 13.8 1 (t . 1 1. 4 
121.9 20 . 0 (t . (I 5 . 2 3.5 .1 12.9 8.9 1 . 1 
121. 9 25. o· (t . (t 5 . 2 2 . 8 .9 12.9 7.2 2.2 
121.9 3<'>.0 (t. 0 4.7 2.0 1.0 t t. e 5.2 2.5 
121.9 35.0 (a. 0 4.5 1. 4 1 . 0 11. 3 3.7 2.6 
121.9 35.0 0. c;i 3.7 2.0 . 8 9.4 5.2 2.0 
121.9 40.0 0.0 ..,. .,. 1. 4 . 8 8.2 3.7 2.1 "'· -121.9 45.0 0.0 2.0 ·' .5 5.2 l.' 1 . 3 121.9 5() . () 0. (a 1. 3 . 1 . 2 3.4 .3 .5 
243. e (t . 0 c;. • (t 2 . 4 1. 1 . 5 6.2 2.9 1.3 
243.S s . () (> • !) 2 . 6 1. 3 .S b.7 3.4 1. 3 
243.8 1 (t . 0 0.0 2 . 3 1. 3 . 5 6.0 3 . 4 1 . 3 
243.S 15.0 0.0 2.2 1. 3 .5 5.7 3.4 1. 3 
243.0 2(t . 0 0.0 2 . 1 1. 3 . 4 5.5 3.4 1.0 
243.S 25.0 0.0 2 . 2 1. 4 .4 5.7 3.7 1.0 
Z43.8 30. o· (t. 0 l. 9 1. 1 . 4 5. (t 2.9 1.0 
243 . 9 35.0 C:• • (a 2.0 1. (t .4 5.2 2.7 1. !) 
243.8 35. c; 0.0 2.2 1 . 2 .5 5.7 3 . 2 1 . 3 
243.S 40. (I i.~ . t) 2.2 1. () .6 5.7 2.7 1 . 6 
243 . 8 45.0 (t . (t t. e .1 . 5 4.7 1. 9 1. 3 
243 . 9 SC< . O (I. (t 1. b .4 .4 4.2 1 . 1 1 . 1 
RUH NUMBER =73 
SOURCE !HA. (CIO =15.(l(l 
SOURCE SPECifIC GRAVITY = 4. t e 
SOURCE TIME ~URATION (SEC> =STEA~Y 
SOURCE FLOW F.ATE CCCS) = 126.0 
YELOCITV (CHIS) AT 2.1 CM = 73. 1 
POSITION -------MO~EL------- -------FIELD------x y z PERK "ERH F.f'JS PERK PIEAH Rr!S 
CONC CONC COHC COHC CONC CONC 
C CM> ( c 10 C CPD -...J 
°' 
243.8 55.0 (t . c;. 1. 3 .3 .3 3.4 . e .e 
243.8 f.0.0 (•. Q -~ (I . I) . 1 2.4 I) . I) .3 
243.8 6.5.0 (I. (t • 6. (t . (I 0.0 1. 6 0 . C) C) • C) 
365.8 () . 0 (l . 0 .8 .4 . 1 2. 1 1 . 1 .3 
365.e s.o (t. 0 1. (t .5 .2 2.7 t . 3 . 5 
365.S 1 !) () 0.0 .9 .5 . 2 2.4 1.3 .5 
365.8 15 . 0 (r . (t 1. (t . 6 .2 2.7. 1 . 6 .5 
365.S 20 . 0 (• . Q 1. 1 .6 .2 2.9 1. 6 .5 
365.e 25 . 0 (t . (t 1. 2 .6 .2 3.2 1 . 6 .5 
365.S 30 . <) Q. (I 1. 2 .6 .2 3.2 1.' .5 365 . e 35.0 (t. 0 1. 2 .6 ., • oJ 3.2 1. 6 .e 
R U N rHJiH) E F 
SOURCE !::.IA. (Cf'!} 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION lSEC> 
SOURCE FLOY RATE CCCS> 
VELOCIT't' <Cl1/S) AT 2.1 Cl'l 
POS I TI 01-1 x ... z I 
(CM) (C!O ( cro 
:; .; c, 
~ l . , t' . 0 C1 • t't 
61.9 (•. 0 1 c;. 
G. Ct L • , •\ :\ ... ¥ 2 I) 
61. 9 C,· • 1; 3. C,1 
G 1. 9 i;.. 0 4. <:· 
61 0 c; •• () 5. <;: ,. 
61. 9 ·" !) . 0 6. C• 
(~ 1 . c <} • c;. 7. 1;. 
: 21 . 9 ;) . {) "'• :'I ... "!. 
121 . 9 .' c;1 • C: 1 . C• 
121.9 ' 0 . ;) . 
.... •\ 
~. \t 
12 1 9 (; .(;. 3. <;: 
121.9 . .i) . ;) . 4. i;• 
i21.9 i} . (;. 5. 1;: 
121.9 .. , .. ,, . ... ¥ b. I) 
: 2 1. ~ (/. . i;. 7. !;1 
=73 
=15.0<:• = 4. 1 B 
=STEA!)Y = i26.Q 
= 73 1 
-------MODEL-------
PERK MEAN R !1S 
CONC COf!C CONC 
9.8 g ? ... • l 
7 0 1 . 3 1 1 
3.8 A .4 . "" 2 r,, (; • <:1 2 
1. 5 t•. t:• !) . (.\ 
1 2 1; c:· c; . c; 
• .. , . 0 <:· t'• • ¥ C• . ~) 
. Ii: I) I) £; (; 
5 7 • .J 4.4 .5 
c:: - ? c:: 1 . <) ._ .. { '- . ._. 
4.6 .7 .G 
3. c; .2 . ·~ 
2. (t C•. C• . 1 
1 . 1 1;. . i) c;. . c; 
.9 !) . 0 (.\ . !) 
.9 <:·. ('· c; •. <) 
-------FIELD------p,.... i2 i:" c. •• " !'! E Ar·i RMS 
GONG C ONC GOMC 
22.7 19 4 1. 5 u:. 9 3.4 2.e 
9.6 1 . 1 1 . 1 
5.2 c;,_ If <:; . ~ 
4. (.\ I_\ • ;) (.\. 0 - .... c; . i; C} • C} -~ it.. 
2. 1 C• . !) 0.0 
....., 
....., 
1. 6 <) . c; <) <) 
13. 1 1 1 . 1 , .. , .I..~ 
14.1;1 6.5 .., <:; .:.. • oJ 
11.5 1 . ~ 1 . ;; 
7.7 <:; .e • •.t 
5 . 2 (.\ . ;) .3 
2.9 C• . i; 0 . C; 
2.4 (.\ . (.\ ;) . 0 
2.4 () . i; I} • C} 
RUH NUMBER =74 
SOURCE !>Iii. <CIO =15.1)¢ 
SOURCE SPECIFIC CR~VITY = 4. 1 e 
SOURCE TIME DURATION CSEC) =STEADY 
SOURCE FLO~ F.ATE <CCS) = 20¢ . 0 
YELOCITV (CM/S) AT 2.1 CM = 86. 5 
POSIT I OH -------KODEL------- -------FIELD------
x v 2 PEAK tlEAH RMS PEAK tlE~H IHIS COHC COHC COHC COHC CONC COHC 
(CM) ( c t'D ( CIO 
30.5 0.¢ (I. 0 17., 11. 4 2.1 3i.6 25.8 4 . 0 
3 (I. 5 5.0 I) . (l 21.' 1£.6 2.3 42.7 35. (l 3.S 
30.S 10.0 (t . () 20.<i 15.~ 1 . 7 4 Ct . 3 33 . 3 2.9 
3 o. 5 15. () (I . (t U•.9 14.3 2.8 4(•. 2 31 . 1 4.9 
30.5 20 v (t. 0 17 . 6 ~.5 J.e 36.6 22.1 7.6 
30.5 25.0 (•. (l 15.8 3.7 4. 1 33.6 9.4 9.9 
3(1.5 30.C Ci. 0 e.3 .2 .9 19.7 c: 2.4 ... 
30.5 35.0 (•.(I .9 (I. I) I) . () 2.4 I) . I) I) . () 
61. 9 C) • (I (I . 0 1 (I. 1 6.9 1 . 3 23.3 16.7 2.e 
b 1. 9 s. <) (i . (i 12. I) 9.1 t. 3 2£.9 21. 3 2.6 
61. 9 10.G 0.0 11. 0 8.5 1. 1 25.0 20.1 2.3 
61. 9 15.0 (l . C) 11. 2 ?.e t.' 25.4 19.b 3.4 
61. 9 20.0 (t . (I 11. 2 6.5 2.1 25.4 15 . 8 4.b 
'1. 9 25.o (i. 0 t 2. 1 4 . 5 3 . 1 27.1 11 . 3 7.2 -....J 61. 9 30 . 0 0.0 7.7 1. 5 2. 1 10.4 4 . C) 5.4 CXl 
,1. 9 35.0 C) • (I 4.9 . 2 .9 12.2 .5 2.4 
61. 9 35 .o · (I . (I 9. 1 1. 3 2.0 21. 3 3.4 5.2 
£1. 9 40.0 0. I) 8.4 . 3 1.0 19.9 . 8 2.7 
61. 9 45.0 0 . (I .3 C). 0 0.0 .8 C) • I) I) . c) 
121 . 9 I) . 0 (I. 0 6.4 4.1 .9 15.b 1 () . 4 2.1 
121.9 5 . C) 0. (I Er . 9 4 . 9 . 9 1£ . 7 12 . 2 2.1 
121 . 9 10.0 (I . C) £.3 4.3 . 8 15.4 1 C) • 9 1. 9 
121 . 9 15.0 (t . Cr '. l 4.3 .e 14.9 1 o . e 1. 9 121 . 9 20.0 1:.. 0 5 . ? 3.9 .9 14. I) 9.9 2 .1 
121 . 9 25.0 0. (t €,. 3 3.5 1.3 15.4 8.9 3.1 
121. 9 3().0 o.O 4.9 2.3 1. 2 12.2 r; . I) 3 . !) 
121 . 9 35.0 Ct. (I 4. C) 1. 5 1 . 1 10.l 4.0 2.e 
121 . 9 35.0 0 . (I 5.9 2.0 1. 4 14.5 5.2 3.5 
121. 9 40 . 0 (I . e, 5.2 1. 4 1. 3 12.9 3.7 3.4 
121 . 9 45.o (1 • I) 3 . 9 .5 . 9 9.9 1 . 3 2 . 4 
121.9 50.0 0 . (t 7 "7 0.0 .9 e.4 0.0 2.4 .., . .., 
243 . 8 0.0 0. (I 3. C) 1. b .5 ?.? 4.2 1.3 
243 . 0 5.0 0. (I 3.0 1. 7 .5 7.7 4.5 1.3 
243 . S 10 . (\ 0 . (I 2.7 1. 7 . 4 ? . I) 4.5 1. 0 
243 . 8 15.0 0.0 2.e 1. 7 . 4 7.2 4.5 1 . 0 
243 . S 20 . c· · (•. 0 2.7 1.? .5 7.0 4.5 1. 3 
243.e 25. C) . 0. (t 2.e 1. 5 . 6 7.2 4 . 0 1. 5 
243.9 30.0 o. 0 2.b 1. 1 .6 6.1 2 . 9 1 . 6 
243.8 35 . 0 (I . (t 2.7 e . G 7.0 2. 1 1.' 
243 . S 35 . 0 (• . I) 2 ~ 1 . s .5 5.5 2 . 1 1. 3 
RUH NUt1eEF. =74 
SOURCE l>I Ii. ( c l'I) =15.0(t SOURCE SPECIFIC GRAVITY = 4. i 8 
SOURCE TIME ~URATIOH CSEC) =S TEAC.Y 
SOURCE FLOY RATE CCCS> :: 200.!i 
VELOCITY CC~/S) AT 2.1 C" = 86.5 
POSITIOH -------"ODEL------- -------FIELD------x v z PEAK MEAH IHIS PEAK MEAH Rl1S 
COHC COHC COHC COHC COt!C COHC 
(CIO (CIO ( CtO 
243.8 40.0 C). 0 2.0 .6 .5 5.2 1.6 1.3 
243 . e 45.0 c;.. 0 t. e .3 .4 4.7 .a 1 . 1 
243.8 50 . !) (•. I) 1. 2 I). 0 .3 3.2 () . () .a 
243.e 55.C: c;.. c;. 1. 0 (t. 0 . 1 2.7 0.0 
., .... 
243.S 60 . 0 C) • C) .9 0.0 .2 2.4 C) • () . 5 --.! 
243 . e e.s . o c;. . (t .4 C) • (I (I . 0 1. 1 0.0 0 . 0 "° 
365 . 8 {) • <) (l . I) 1. 6 .£ .2 4.2 1. b . 5 
365.e 5.0 Ci. 0 1. 4 .6 . 2 3 . 7 1. 6 .5 
365 . S 10.Q (•. c) 1. 3 . 6 .2 3.4 1 . ' .5 
365 . e 15.0 c;.. 0 1. 4 .6 .3 3.7 1.6 .e 
365.S :20 . 0 (l . (I 1. 6 .? .3 4.2 1. 9 .a 
365 . e 25.0 c;.. 0 1. 5 . f, .2 4 . (t 1 . 6 .5 
365.8 30 . 0 (• . I) 1. :2 .6 .3 3.2 1 . 6 .s 
365.e 35.C. c;.. 0 1. 3 .5 
., 3.4 1. 3 .e . .., 
365.8 35 . o (I . (I 1. 5 ·' .3 4 . o 1. 6 . S 365 . e 40.¢ 0 . I) 1. 5 .6 . 3 4 . 0 1.' .8 
365 . 9 45 . o (•. Q 1. 3 . 5 .3 3.4 1 . 3 . 9 
365.e 5(• . 0 c;.. 0 1. 3 . 3 .3 3.4 . e .e 
365.8 55. () 0 . 0 1 . .,. .3 .3 3.2 .0 .S .... 
3£5.e €-0 . 0 ¢. (I 1. (J .2 . 2 2.7 .5 .5 
365.S 65.0 (• . 0 . 9 . 1 .2 2.4 . 3 . 5 
3£.S . e 70 . (< c;. . 0 . 5 Q . (I . 1 1. 3 0.0 . 3 
RUN HUMBER =75 
SOURCE DIA. CCM) =15.00 
SOURCE SPECIFIC GRAVITY = 4. 18 
SOURCE TIME DURATION CSEG) =STEADY 
SOURCE FLOW RATE CCCS) = 280 0 
VE LOCI T 'r" CG !1/S ;: AT 2. 1 C 11 = 9G. 5 
POSITION -------MGDEL-------x y-
-(CM) (CM) 
r; i . 9 
6 1. 9 




,· • '.'.i 
~ 1 . , 
i:: ! . :; 






21 9 .., - c 
.:.. 1 . J' 
!) . (\' 
i) . () 
<) {(. 
(<. (': 
C< . (f.. 
f; . f; 
;) • C) 
,~ . ('! 
{) • (,>. ,, . (: 
() . C< 








1 . (1 
2. C1 





1 . <) 
2 \) 
::: (;1 




PEAK MEAN RMS 
CONG COHC COHC 
i~ B 









I • ~ 
C" • 












(~• . () 
1 
C" .:I. .j • • 
-: -: 
·-·. •J 












"" "'°l \, • I; i;<. (f 
·3 
1 . 3 








PERK MEAN RMS 
COHC CONC COHC 
28.4 
21. 7 
i 8. 2 





i 8. 2 
17.3 
13.4 
9.4 v .-. 




·) 7 f - ..., .. 
€, . 5 
1 . r; e 
0.0 
3 
!) . 0 
3 
1 3 . 4 
8.4 
2.9 
1 . 1 
5 






1 . 1 
5 
3 
•i :i \1 • .., 
I) . <) 
2.0 
3. 1 
•"\ ~· .:!.. • 0 
1 . 6 e 




RUN NUMBER =7€. 
SOURCE: CtiFt. (CiO =tS.oo 
SOURCE SPECIFIC GRAVITY = 4.18 
SOURC£ TIME ~URATIOH CSEC> =STEADY 
SOURCE FLOW RATE <CCS) = 200.0 
VELOCITY CCM/S) AT 2.1 CM =100 . i:· 
POSITION -------MO~El------- -------FIELD------
x y "' PEAK "EAH R f'IS PEAK ffEAH Rl1S COHC COHC COHC COHC CONC COHC 
<CM> (CPD <ctn 
30.5 0 . 0 c;.. 0 17.9 1 Ci . 9 2.2 37.t 24.e 4.2 
30.5 5. () (•. !) :2(•. 9 14 . 6 2.8 41. 7 31.6 4.9 
3(1.5 10.G (t. (I 19.4 12.¢ -: -: 39.4 2£. c; ,_1 v .... 
3 !) . 5 15.0 (t. C) tS.9 8 . 9 5.0 38.6 20.9 10.2 
3 (I. 5 20.0 (I . (I 15.b 3.7 4.3 33.3 9.4 10.3 
30.5 25.o (•. Q 1 (•. 2 . 5 1. 5 23.5 1. 3 4.0 
30.5 30.0 (t. (I 2.4 0. (I . 1 &.2 ¢.0 -: • ool 
'1. 9 0.0 C) • (t t (I. 1 f..4 1. 3 23.3 15.6 2.9 
'1. 9 5.0 0.0 12.4 8.4 1.4 27.7 19.9 2.9 
61. 9 10.0 Q. (t to.9 7.4 1.5 24.8 17.9 3.2 
'1. 9 15.0 0.0 t 1. 2 £,. 5 2.2 25.4 15.e 4.8 
61. 9 20.0 · (I . (t 10.c> 4., 2.7 23.1 11. 5 6.3 
£1. 9 25.0 (t . (l t 1. 5 2.5 2.7 26.C) 6.5 £.7 
61. 9 30 . () 0.0 7.5 .4 i.2 1 e. o 1 . 1 3.2 
61. 9 35.0 (t. 0 .9 (t • C) C) • C) 2.4 C) • 0 0.0 
CXl 
I--
121 . 9 0.0 Ci. Q s.s 3 . 6 .a 13.6 9.2 1. 9 
121.9 5.0 (t. 0 6. (I 4. C) .9 14.7 1 Ct • 1 2.1 
121.9 10.0 (l . (I 6 . (i 3.5 i.O 14.7 8.9 2.4 
121.9 15.0 0. 0 €· . 1 3.3 1.3 14.9 8.4 3.1 
121.9 20.0 (I . (I S . 9 2 . S 1. 4 14.5 ~ ? 3.4 ' . -
121.9 25.(; (I. 0 5.9 2.1 1.5 14.5 5.5 3.e 
121.9 30 .o· (I . (I 5. (t 1. 2 1.3 12.5 3.2 3.4 
121.9 35. (): 0.0 4.3 . 6 .9 10.e 1.6 2.4 
121.9 35.0 (I . !) 4. (t 1. !) .9 1 (l. 1 ? ... 2.4 -. ' 
121. 9 40.0 ¢,I,) 3.2 .4 .7 8.2 1 . 1 1. 9 
121.9 45.o (t . 0 2 . 1 . i .3 5.5 .3 .a 
121. 9 50.0 ¢.0 1. 3 0 . (t . 1 3.4 0.0 '7 • oJ 
243.8 0.0 (I. 0 2 . 2 1 . 2 . 4 5.7 3.2 1.0 
243.e 5.0 Ci.O 2.4 1 . 4 .4 6.2 3.7 1 . 0 
243. a to.O (I . (t 2. 1 1. i .4 5.5 2.9 1.0 
243.e 15.0 (I . (s 2.2 1. 2 .5 5.7 3.2 1 . 3 
243.S 20.0 (t Q 2 . 2 1. 2 .5 5.7 3.2 1. 3 
243.8 25.Q (1. c;. 2.e 1. 2 . 7 7.2 3.2 1. e 
243.8 30 . () t>.O 2.2 . 7 .6 5.7 1.9 1.6 
243.8 35.0 (t. 0 2.2 .5 .5 5.7 1.3 1. 3 
243.S 35.0 (1. (i 2.5 .8 . 5 b.5 2 .1 1.3 
243.e 41) . 0 t;.. Q 2 . 2 . 7 . 6 5.7 1 . 9 1 . 6 
243 . S 45.0 (•. 0 1. 9 . 4 .4 5.0 1 . 1 1 . 1 
243.8 50. 0 (t . (t 1. 5 . 2 . 3 4. 0 .5 .e 
243.S 55 . 0 (t . 0 1. 3 . 1 . 2 3.4 .3 .S 
RUN NUMBER 
SOURCE l>IR. (CfO 
SOURCE SPECifIC GRAVITY 
SOURCE TIME DURATION (SEC) 
SOURCE fLOW RATE <CCS) 
YELOCITV <CHIS) AT 2.1 C" 
POSITION 
x y z 
C Ctl:: <CtO <CPD 
243.e (.C) • C) y. I) 
365.8 <) • <) (t. () 
365.e 5. 0 (I . (I 
3,5. a 10.0 Ci. 0 
365.e 15 . 0 c;. . (t 
365.8 20.0 (I . (I 
365. e 25.0 (I . (t 
365 . 9 30. Ci (I. 0 
365.e 35.0 0. (t 
=76 
=15.6(1 




-------"ODEL-------PEAK "EAH RMS 
COHC CONC COHC 
.9 (t . (s . t 
1. 4 .? .2 
l. 3 .6 .2 
1. () . 5 .2 
1. (I . 5 .2 
1. 2 . 5 .3 
1. 2 .4 ., .v 
.9 .2 .2 
.9 .2 .2 
-------FIELD------
PEAK HE~H RMS 
COHC COMC COHC 
2.4 (t • 0 ., . v 
3.? 1 . 9 .s 
3.4 t . 6 .5 
2.7 1 . 3 .s 
2.7 1. 3 . 5 
3.2 1 . 3 . 8 
3.2 1 . 1 .e 
2.4 . 5 . 5 
2.4 . 5 .5 
co 
N 
Table 4. Continuous Release Concentrations Tests Taken with Gas Chromatograph System 
Source Wind 
Source Gas Gas Speed 
Specific Flow at 
Run Gravity Rate 2.1 cm Xt 
No. Ps1Pa Q u x=30.5 x=45.7 x=61 x=91 x=l22 x=244 x=305 x=366 (ccs) (cm/sec) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) 
77 1. 0 182 21 0. 184 0.13 0.083 0.042 0.014 0.013 
78 1. 0 182 31. 5 0.128 0.093 0.052 0.026 0.01 0.007 
79 1.0 364 31. 5 0.192 0.15 0.069 0.044 0.018 0.013 
80 1. 0 546 31. 5 0.169 0.149 0.09 0.063 0.025 0.019 
81 1.0 182 47.3 0.10 0.065 0.034 0.018 0.007 0.005 
82 1. 0 364 47.3 0.163 0.108 0.06 0.034 0.014 0.011 
83 1. 0 546 47.3 0.138 0.118 0.045 0.031 0.015 0.008 
00 
84 1. 0 182 63 0.071 0.053 0.033 0.016 0.006 0.005 w 
85 1. 0 364 63 0.126 0.092 0.06 0.033 0.013 0.01 
86 1. 0 546 63 0.16 0.125 0.075 0.045 0.018 0.01 
87 1. 22 77 25.4 0.1128 - 0.0291 0.0107 0.0053 
88 1. 365 98 32.7 0.1333 0.0722 0.0330 0.0139 0.0066 
89 1. 5 115 38.3 0.1572 0.0928 0.0406 0.0174 0.0089 
*Source Diameter for all tests = 15 cm 
*Coordinate system referenced to source center 
*All tests were isothermal, T /T = I 
*All tests are continuous relgas~ plumes 
84 
Table 5. Transient Release Concentration Tests 
Source Gas Gas Wind <xpeak)L Specific Flow Speed at Source Gas 
Run No. Gravity Rate 2. o cm Time Duration x-30.5 x-91. 5 x-183.0 
P/Pa Q H lit (cm) (cm) (cm) 
(ccs) (cm/s) (s) 
90-1 4.18 140 30 4 0.090 0.037 0. 014 
90-2 " " " 7 0. 126 0.061 0.023 
90-3 " 10 0.148 0 . 074 0.030 
90-4 " " 15 0. 180 0.086 0.041 
90-5 " " " 25 0.193 0.095 0.044 
90-6 " " 40 0.200 0.103 0.048 
91-1 4.18 255 37 4 0. 161 0. 018 
91-2 " " " 7 0.206 0. 070 0. 028 91-3 " II 10 0.244 0.083 0.037 
91-4 " 15 0.246 0. 090 0.046 
91-5 " 40 0.267 0. 109 0.058 92-1 4. 18 140 60 2 0.051 0. 016 
92-2 " II 4 0.094 0. 031 0.011 
92-3 " " II 7 0.125 0.051 0.023 92-4 " " " 10 0.146 0.058 0.025 92-5 II II " 40 0.071 0.039 93-1 4. 18 255 74 2 0.123 0.046 0.015 
93-2 " " 4 0. 156 0. 073 0. 033 
93-3 " 7 0. 178 0 . 079 0. 043 
93-4 10 0. 190 0.084 0. 046 
93-5 " 40 0. 207 0.104 0. 056 
94-1 2. 59 280 30 4 0.183 0. 052 0.018 
94-2 II II 7 0.240 0.077 0.033 
94-3 II 10 0.263 0.093 0.040 
94-4 II " " 15 0.284 0.112 0.050 
94-5 II II II 40 0.293 0.121 0.063 
95-1 2.59 280 44 4 0.102 0.038 0.013 
95-2 " " " 7 0.125 0 . 053 0.022 95-3 " " 10 0.137 0.055 0.026 95-4 " " 15 0.148 0. 055 0.030 95-5 " 40 0.160 0. 061 0. 036 96-1 2.59 130 33.5 4 0.077 0. 024 0. 010 
96-2 " " 7 0.135 0 . 038 0.018 96-3 " 10 0. 163 0. 058 0.023 96-4 " 15 0.177 0.062 0.028 96-5 " 40 0.174 0.071 0.038 
97-1 1. 38 110 20 4 0.05 0. 018 
97-2 " 7 0.102 0.025 
97-3 " 10 0.112 0. 032 
97-4 " " 15 0.132 0. 039 0.017 
97-5 " " 40 0.146 0. 050 0.021 
98-1 1. 38 295 28 4 0.171 0.044 0.022 
98-2 7 0.237 0.066 0.032 
98-3 " 10 0. 273 0.084 0.044 98-4 " 15 0.282 0.102 0.043 98-5 " 40 0.286 0.109 0.055 99-1 1. 38 295 48 4 0.230 0 . 076 0.025 
99-2 " " 7 0. 290 0. 091 0.049 99-3 10 0. 308 0.112 0.047 
99-4 " " 15 0. 311 0. 136 0.064 
99-5 40 0.330 0.124 0.062 
100-1 1. 38 100 33.5 4 0.075 0. 020 
100-2 7 0.117 0.038 
100-3 " 10 0.143 0. 042 
100-4 " 15 0.137 0. 047 0.020 
100-5 40 0.160 0. 054 0. 024 
101-1 1. 38 170 65 2 0.035 
101-2 4 0. 052 
101-3 7 0.104 0. 035 
101-4 10 0. 130 0. 031 
101-5 " " 40 0. 154 0.048 0. 017 
*Source diameter for all tests - 15 cm 
*Coordinate system referenced to source center 
*All tests were isothermal, Ta/Ts = 1 
RU t·i Ntil'i BE Ii 
SOURCE ~IA (Cf'1} 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC> 
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"-C i:.. J' 
00 
°' 
R i_i ri ri u ['i BE R 
SOURCE DIA. CCM) 
SOURCE SP£CIF1C GRAVITY 
SOURCE TIME DURATION CSEC) 
SOURCE FLDW R~TE tCCS' 
VE~CCITY fCM!~) AT 2 er 
PGS11 IOI-I x y ( c !'i; ( Oi) <en; 
121. 9 35. i) C• 0 
i 21. 9 40 . () ~· C• 
121.9 45.0 y. I) 
121.9 50. V: ~ .. I) 
121.9 55. c: (,• . c;: 
i 2 1.-;; €..Q.Q ~· . !) 
121.9 fi.5 . c; ~1. <) 
121 . 9 7(~.i.} •'1 •\ ....... 
= 9(~-2 
=15.1) 0 = 4. 1f! 
= 7 . 0 = 14~) .() 
= 30 . C; 
ARR I-V AL 
T 1 ME' 
( S E'.C ) 
1 2. t· 
15 3 




17 . 5 
(• . <.' 
PE AK 
TI !1 E 
t.::Ec:. 
16.3 
i6 . 6 
16 b 
ta :? 




EH I) PEAK GONG. DOSf;1~E 
TI!'!'£ .MO Ci"EL FEL~ 
( .£ c) <X-SEC!-
23.0 1 . 7 4.5 . 2 6 
21 . 7 i..3 3.4 1 .:1 • J 
20.6 1 . 1 2.9 . 15 
1 ·'.! G 1 . 1 •"\ .,. .:.. . '.} i 3 
0 (} . a 2. 4 . . 1 c;: . "' C• . {) .. ,.0 :2 . 1 .. ·~, . ,. ( 
19 . 9 1 . 1 2.9 . 13 00 G.0 .7 ' .. , '" ... l . ';;' • v::i "-J 
RU t~ NU.t<l-BE h: . . = ~1;)- 3 
S 0 l1 R CE ~· I A . ( C i1 ) =·1 S . iH• 
s 0 IJR CE SP EC If I c· G f.:~ If I r·f = 4. 1 B 
SOUD~~ Tt~~ ~URATIOH iS~~) = t~ 0 soui?cE ·-rr:.o~ RATE ·(e.cs:i -,- ~ 14;~ :,:. 
VELOCin' (Ct-1/S~ AT 2.1 Cl· ::i :F• ·~ 
PDSITIDN AR~IVAL PEAK END PEAK CONC. DOSAGE 
X Y Z TIME TIME TIME RODEL FIELD 
t C t1 ) ( CM > ( CM ) ( SEC !• :.: SEC-!• ( S £ C ) t :< - SEC ) 
3 0 . 5 !.\ . 0 <:• . 0 2 . B 10 . 5 55 . i 1 4 . e 31 . 9 2 . 3 7 
30.5 5.¢ <:1 . !) 3.3 10 . ?. 47.9 12.3 :??.5 1.?5 
3 0. 5 10 . 0 <:•. 0 3. 4 9 . 8 51 . 0 1 1 6 2G . 2 1. 7 8 
30.5 15.¢ <::.<) 3.? l!).5 4?.4 11.C< 25.¢ 1.56 
30.5 20.0 0 0 4 q 10.7 26.G 7.G. 1~.2 .91 
3"1:0 . 5 2 5 . l~ • (· . I) 5 . ii_, 1 0 . B 2 5 . ~ f, 5 1 5 . 8 . 7 '3 
30.5 JO 0 0.0 4.3 11.0 46.9 9.7 22 5 1.35 
3 0. 5 35 . 0 i;,_ o £ .. 1 12 . 7 25 . 3 5 5 13 6 . G 7 
3e•.5 35.C< <:•.e· b.1 11.8 2?.e ?.o 1G.·~ 1.1)3 
30.5 4<) . C; (•.0. ?.<:• 11 '?' 22 ~ 5.5 13.r& .5.2 
3 0 .. 5 4 5 . () . Ci • C• £ . 4 i 1 . 7 2 2 . ? 4 ·:- 1 0 . r; . 4 B 
3 (). 5 50 . (s 1;1. I) >;! 1 12 . 3 22 .<} 3 . 4 f3 . 7 .. 4 7 
30.5 55.0 C•.O 11.8 12.9 18.4 1.G 4 ·j .16 
30.5 i.:.o.o <:· o 1:::.4 13.4 16.& 1.1 2 .. 9 .11 oo 
30.5 65.0 <:• 0 1<>.<) 13.~· 22 r) 2.4 G.2 .31 oo 
3 V . 5 ( !) . Q i;r • ~· ~· . i) 1 4 . ~· I} . <) 1 . 1) 2 . 7 . i} 6 
61.9 !)_() (•.Q 7.4 i5.2 50.1 7.4 17.8 i.49 
€-1.9 5 C) ¢ ¢ 5.i_:. 12 (1 32.J 6.3 15 4 1.¢7 
61.9 1o.C< C•.<!• 5.4 12.(• 31.1 6.2 15.2 1.C.5 
6 1 . 9 15 . (< ('1 I) 5. 7 11 . 2 2e . 4 5 . 9 14 . 5 . 9 8 
6 1 . 9 2 to ~· !.• C• 6 . Ii· 1 1 7 2 3 . 3 5 . 1 1 2 . ? . 6 ? 
6 1. 9 25 0 (•. v ? 3 12 . 1 23 . 9 4 . 3 10. . 8 . 61 
61.9 30.0 c•.<:• 5.8 11.6 28.2 6.r) 14.? .91 
€.. 1 . 9 35 . C• (: c;. 1 (1 1; 1 7 7 25 . 0 3 . 9 9 . 9 . 5 1;. 
G 1 . 9 • 35 ·. 0 c• 1,'r 7 7 13 4 22 5 4 . G 11 . 5 . 5 6 
61.9 4<).()· (•.<} >3.3 1] 7 22.:? 3? 9.4 4<} 
61.9 45.C< i:1 .C1 9.0 14.1 21.'3 3.3 13.4 .3f. 
61? 5v.o <::.o 1<:i ~ 15.<:• 22.4 2.cr. 7.5 .31 
r; 1 . 9 ss .. ~ c• . !,'r 1 2. i; 1 s . 3 1 9 . 4 1 . 8 4 . ? . i 2 
6 1 . <:: i,:,r; . o r: .<:• 15. 5 15 t· 15 . e 1. 3 3 . 4 . 1; s 
G1.9 t:.5.o c•.c• 11.4 1s.1 21.1 2.s ;;.s .24 
£.1.9 70.(; C•.<) 15.7 15.7 15.7 1.<) 2.7 .1)8 
12 1 9 !) . C• c•. I:• 1 c• 6 16 . 7 30 .'3 3 0 ? . ? . 5 8 
121.9 5.0 ¢.c;. 11.3 H.8 31.5 2.i' 7.0 .55 
121.'3 !C•.O C•.0 11.·~ 17.7 31.3 2.8 ?.2 .55 
1 2 1 . ·9 1 5 . C• <;. • c;. 1 2 . 1 1 7 . c :::: l . 8 2 . 9 7 . 5 . 5 t. 
1 2 1 . 9 2 t) . ·O c• . t• 1 2 . 2 1 B . 5 3 0 . B 2 . b 6 . ? . 4 ? 
1 2 1 . 9 2 5 . <;·· r} . c;: 1 2 . B 1 B 4 3 <) . 1 2 4 6 . 2 . 4 3 
121.9 30.0 0.0 11 G 19.0 32.? 3.1 8.0 .60 
121.<:: ::::s.o (•.<> 12 ~. 1e e 31.2 2 4 6.2 43 
RIJN l'!IJl'!f:ER 
SOURCE C•H;. ::c1r;; 
SOURCE SPECIFIC GRAV.ITV 
SOURCE TIME ~URATION CSEC) 
SOURCE FLOY RATE CCCS) 
VELOCITY <:CVi/S; AT 2.1 CVi 
POSITIOM 
v y 7 ,\ - . 
( C!'P (CM;: <CM; 
"'"".I c 35 . C:. (.1. 1;: 1 .:: ! . •' 
i 21. 9 40.Q· <L 0 
12 l. 9 4 5 . (: (,1 . "<;. 
121.9 51) .()· c:•. ·O 
121 .. 9 55. i) ~I • £} 
i21.9 £.c) . t• <:1 • 0 
121.9 €0 5. 0 c;. {;! 
121. St . 7<.\. (). · c;.. <i' 
243.8 I) . C) · (;!. <} 
243.8 5.0 (:•. I) 
243.e 10 . (< <:: C• 
243.8 15.0 <). () 
243.8 Z<! . c {;1. <;s 
243.8 25 . '~ <:• . I) 
243.8 ::: I) . 0 1: . 1) 
243.8 35 . c- ,. ~) 
= 90-3 
=15.(•<;: 
= 4. 1 £; 
:: l <) . r; 
::: 140. 0 
::: 3('; . <:: 
ARRivAL 
TI !11 E 
<SEC :. 
i 1 . 7 
1 3. 1 
14.5 
15.5 
1 8 1 
i 9. ,; u .. 8 
2 f.1. 5 
21.5 
<~· . () 
2 3. ~.:f .... .., , 
.:!..:.- • ~ 
2 4. t: 
:2 f. . <) 
2 2 ~c 
2 3. 1 
P£ AK EH f> PEAK CONG. !>OSAGE 
TI ME Ti HE MOt:<EL FIE LC< 
( SEC ;. f SEC) 0(-~:EC,, 
1'}. f. 28.4 2 . 4 i:, ::. 4 -
2~). 3 -;· v P. 2 . !) 5 2 7~ -':J. v • -.J..J 
20. 2 28.0 1 . e 4. 7 . 2 9 
2t'(. 8 27.b 1 . 7 4.5 .-, ,,· • .:!.. t:i 
·;i -~ i 2€· e 1 . 4 3.7 1 Cl 
20~~ 
..... ,_. 
25. '( i -~1 3.2 "::::-. 1 ... t 
20. 3 2S.5 1 . ? 4 5 . 2 4 
2 i . 2 24.5 i . i 2 . ·;t . 13 
24 .. 3 ·;i a c; 1 . !) 2.7 . 2 f. ,_ / • •J 
0. 1:1 I.) . {) () . 0 !) . {) !) . <) !) 
25.3 3t) . ? 1 . 1 2.~ 
') .. CD 
. .:.. t. \0 
25. 4 ~1 1 1 1 2 . ·;\ 
.... C" 
• .1. .J 
24. 8 2t·. (j 1 . I) 2.7 
~ ~ 
. t!.. .,!.. 
26. c• 27 .3 1 . 0 .. , ~ . :2 1 .1. • t 
25. 1 :: t; . 1 l . 1 2.9 .24 
25. 4 ..,.""\ ..... < 1 2.9 .. , 7 ...:.'.::. 0 1 ~ ...._, 
R IJ ti l'W M B E ft~ = 9<}- 4 
SOURCE [!IA. (Cf'1) =15.0¢ 
SOURC SPECIFIC G~;fi\lITV = 4.13 
SOURC TIME ~URATION (SEC> = 15.0 
SOURC FLOW RATE (CCS> = 140.0 




.:i t;t. 5 
30.5 
31). 5 
3 Ct. 5 
3 t). 5 
3 C• 5 
-=· i; 5 
3 ;; •. 5 
3 t) . 5 
3 ~·. 5 
30.5 
3 C•. 5 
3 i). 5 
31). 5 
3 t}. 5 
3 ;; •. 5 
30.5 
3 C1 • 5 
30.5 
G 1. 9 
~1.9 
6 1 . ·;. 
If, 1 . 9-
G 1. 9 
€-1 . 9 
G ! . 9 
€. 1 . 9 
Gl.9 
61.9 
G 1. 9 
€- 1 . 9 
G 1. 9 
6 1 . 9 
;; 1. ·;t 
1:. c 
t." ! . ,,. 
G 1. 9 
t. 1 . 9 
G 1. 9 







1 l) . (;. 
.; "' ·~ 1 .J . ·.,, 
2C:. (: 
25. :.) 
. .:: t\ . , 
~5. c ·. 




55. !/ . 
£.(< . Q 
€·5 t; 
?( . . t~ 
70.0 
'?5. ,;: 
e<:< . c' 
0.0 
c; , 
•J • ,,': 
1 0 . C< 
l 5 . i; 
20 . C< 
25 . <) 
30 . \) 
35. c; 
35 c 
4 (; (.: 
45.0 





7 (l . . ~) 
75. 1;, 
::• t) :) :_a., • .., 
85. ,; 
(.t • :.) 























""• :'1 ... . .
(j 1:1 




:;, . C• 
('.: 0 




{) . ~· 
~·. y 
~·~C· ­
<:• . (,1 
~· . t) 
HRRIVA C 
T I!'!E 
~· c s:: r. •. 
\ .... .._ '" ,. 
·~ 0 ,!. • '-' 
3.3 
::: . 8 
3.9 
5. 1 
5 . f, 
4 ::: 
f.,. t!• 




• • L 
12. ·=· 
13.8 
1 C• 4 
if,. 9 
1-;;. 2 
2 e•. 4 
<;: <;~ 
c:- 7 
..; . ~· 
c:: " ·-· . ,/ 
6. t• 
£ .. 5 




i.:: . '~· '4 7 .. _, 
1 (• 5 
12 3 
1 4 1 
1 1 . 3 
1~ ::: 
14 . ? 
H .. 4 
1. ::•. 1 _, .... 
(,1 • (} 
1 e• . ;;, 
f'E i; I" 
TI ME 
(SEC;: 








1 3 c; 
14. 2 
1 S C• 
19 . 1 
14 . (• 
1 ·;i. b 
1 e s:; 
2!) . 1 
22. ~:.. 
22.3 
23 . 4 




1 ., ... : ...... 
1 €- 5 
1 •• .-. • ::> .!. 
H 7 
1 7 . 3 
17 . ? 
18.3 
1 0 -;. 
:. .... -
20. 4 
20 . 7 
20. 1 
20 . ,;: 
1? . 8 
-: c ~ 
.t. •" • L 




T 1 t1E 
SEC; 
76.5 




·-·.:. • +J 
32.4 
1£.5 5 
31) . 2 
31 . 9 
2?.5 
2 7 . '3 
26 . -~ 






<) • (.: 
4~ 7 
~4 . ~ 
41 . 0 
42 2 
3C{.::, 
"': 1 1 
37 . 1 
31 . 2 
31 . 5 
2' (. ~ 













1 8 . (} 
LL? 
1 3 . 2 
13 . 3 
~! • • ; 
8.5 




!!I . .:. 
c; ·-:. ...... .:. 
4.1 
2 .2 
! . ? 
.3 . 4 
1 . ;; 
2. (} 









c:: .., ._ ....... 
5.? 













•"\Q 1 t:. .;• . i. 
.-, ~ .., 
.!. , . ~ 
22.3 
20.1 
29 . 1 
1? 1 
:~ r· ? 
15.2 
12 . 9 
10.4 











1 7 . 8 
1s.e 
13.S 
18 . 4 
1::: . 1 
14 . 0 
1~ . 0 
H• . 8 
10 1 
? . C< 
c: c: 
-.! • •J 
q :;; . . "' 
5.0 
5.? 







;;: 1 B 
2 €. q 
- 5 \;I 
1 . 4 7 
1 . 4 1:1 
2 5 4. 
1 . 1 1 











1 . •3- 3 
1 . ~ 9 
1 . 5 8 
1 . 4 4 
1 . ~) b 
c -: •"' ._. 



















RUH HUMBER = 90-4 
~~URGE ~IP (CM' =15.00 
SOURCE SPECIFIC GRAVITY = 4.18 
SOURCE TIME ~URATIDN lSEC> = 15.0 
SOURCE FLOW PRTE (PCS' = 140 . 0 
VELOCITY (Cl'i/S" AT 2.1 Cir: = 30 Ci-
POSITlOH ARRIVAL PEAK EHD PEAK CONC DOSAGE 
X Y Z TIME TIME TIME MODEL FIELD 
(CM} !'CM) (Cfii} (SEC) (SEC: l~EC); <}(-E:EC; 
121.9 5 . 0 (•.I) 1(•.9 2(:.4 3t,.3 3.9. 9..9 .8B 
121.9 11) () c•.O it•.6 i9.i 37.i 3.9 9.";i .92 
121.9 15.0 ¢.¢ 11.1 19.8 313.2 4.1 10.4 .94 
121.9 21.:•.o o <> 11.5 2i.7 35.t 3 s e 9 .76 
121.9 25.i) ~1 .i) 12.1 20.C• 34.4 3 2 S.2: .71 
121.9 30.0 0 0 10.£ 20.9 37 ? 4 . 2 1( ' 96 
121.9 35.0 i::.1; 12.3 20.2 35.6 3.i: e.c:. .t:,8 
121.9 35.0 0.0 11.5 19.6 32 9 3 2 B.2 .59 
1 2 1 . 9 4 0 . <) (, 1;1 1 2 . B 1 <; • <;; 3 1 . 1 2 . ? ? . 0 . 4 8 
121.9 45.') C• o 13.3 2 1.).5 31.2 2.6 G 7 .44 
121 . 9 50 . 0 <;: 1; 1 3. 7 21 . ! .~(! 0 2 '5 r& • '5 . 3 8 
121 9 55.0 C• C• 15.1 21.1 2B.4 2 0 5 '> 28 "° 
121.9 €.<) . (J C::.C:: llE· . B 20.5 2B.v 1.7 4.5 .23 ....., 
i 2 1 . 9 f. 5 '·' c• o 1 4 . 3 2 1 . 5 3 0 . 1 2 5 6 . 5 . 3 B 
121.9 70.(} (,:.<;: 17.5 21.>.:. 27.8 1.7 4.5 .21 
:21.'3 ?i).O t.:•.t.:• 1~1.2 22.f: 2·~1 .4 i S 4.0 .24 
121.9 75.0 <:1 .1;: 21.3 21.8 Z€..4 1.1 z.c; .H· 
121.9 8'-~.0 C•.C• 23 7 23.7 24 4 ·f.!) 2.7 .14 
1 2 1 . C) F.i 5 . (; <;1 • I) 2 5 . 1 2 S . 1 2 €. . 7 1 . 0 2 . 7 . 1 5 
121.9 9Cc.0 !~ C• C•.C• 24.5 o 0 .? 1.'~ 09 
243.B 0.0 0.0 19.7 27.5 37 5 1 5 4.0 38 
243 8 5.0 0 0 0.0 0 0 0 0 u 0 0 0 0 00 
243 8 10 . 0 0.0 20 6 26.4 38 5 1.4 3.7 38 
24 3 . 8 i 5 . :) t.:•. 0 2 2 . 3 24 £: 39 . 1 1 . 4 3 . ? 3 B 
243.8 20.0 i;. , 1;. 20.rJ 24.8 :::e.e 1.s 4.<; .38 
243 8 25.0 <:1 .0 21:•.2 27.8 39 , i i.5 4.0 3? 
243 8 30.0 r.•.l} 21.4 27.5 39.5 1.4 3.7 .3~ 
24 3 8 35. 0 t.:1 • <:· 1 9. ? 2? . 5 41 ? 1 ? 4. 5 . 4 3 
RUM ri!JMBE!( 
SOUf.'CE Vi!'.i. <:CM; 
SOURCE S~ECIFIC GR~YITY 
SOURCE TIME OURATIGN CSEC) 
SOURCE FLOW RhTE (CC~. 
VELOCIT~' I er ·'S; kT ::. 1 Cl. 
<: .... 
(CM; 
3 (;t. 5 
30.5 





3 C•. 5 
3 (· 5 
3 C•. 5 
3 I). 5 
3i). 5 
3 I). 5 
3 C•. 5 




3 I). 5 
;; 1 . 9 
61.9 
61.9 
li-1 . 9 
f, 1 . 9 
E- 1 . 9 r: 1 q 
o;.J .. • -
I& 1 . 9 
G 1. 9 
61.9 
f, 1 . 9 
61 9 
f, 1 . 9 
61.9 
b 1. 9 
6 1 . 9 
61.9 
t· 1 . 9 
61.9 
~ 1. 9 








2(: . (• 
25. () 
3(• . (; 
35. 1) 
35 . <) 
40 .j 
45 (· 
5t,' . C< 








5 . i;. 
1 I) . () 
15 . (; 
2C<. 0 
25. (:. 
7r\ :\ · _, .., • ol 
35. (; 
35. o· 





65 . 0 
70.0 
7\). 0 
75 . (; 
f)() . 0 
B5 . C; 
~· \) . •.) 










~ ~ ~ • y 
<,: . C• 








1; •. 1;. 
C• . !..' 
<;1. I) 
t;1 . t:• 
1;1 1;. 
~' . t' 
~: . I) 










(t • c:. 
<:• . C• 
= 9<)-5 
= 15. (;! (:! 
= 4. 1 B 
= 2 5 . <) 







7 ., -·. -3.5 
4 5 
5.5 
4.2 , .... 
i:. • .!. 
5.7 












..) • .!. 
5 B 
5.7 








1 V. I) 
1 2 1 
13 5 
1 ~· ~; u.: .. </ 
1? 2 
1 7. €_, 
·~ t'1 £:· 
- ... :;;;J 
24.9 
31.2 
.-. 'l c; 
~c.. . .... 
.-. ·J • 
.!.- • "t' 
15. <: 
22. 1 
.# c:: .,. 





2 i . i 
21 . <:• 
23.2 
24 . « 
:2 5 . 1 
23 8 
22 .. ; 
24.4 
18 . 4 
1 ~. 4 
22 ,. 
21 . 4 














'- •.! •• ,. 
.-.~ .,. 
.::. .,, . t .-.- .. 
,!. f : t· 
:2S. f, 
























C-, o"\ at . O 






-{ 3 1 
41 .1 
4 (• . 1 
7.v ~ 
..J;..} • ~ 
4C< 0 
7 7 .-...... ~ 
-c; -
-~· ..... ( 
3~ ~) 
3~ 3 
... " ·"\ 
~:. .::. 
38.1 






1 9 . '3 
1 4 £ 




1 '?. 5 .., ... 
t • I 
a a 
?.1 





..! • L 
•'"\ .-
.:.. • ::I' 
2.4 




8.2 , •"\ 
I . ~ 
I& . 4 
~ ? oJ ' • 
fi, . 1 
6.G 
5 5 
.:1 0 . . '-' 




,;: . t. 
3.0 
2.4 
2 . 1 
1 . 5 1 ., 
70 7 ·-· ·" . •.,/ 
31 . ·;i 
31 . 3 
30.2 
·':'1'7 7 .:...·.!. ! 
20 . ·:> 




1 4 '3 
13.8 
.~ Cl 














14 . '1 
16 0 
1:: . ~ 
12 . 0 
11 13 "°' ., 0 . .!. 
7 <; 
1 1 . 1 
6 










3 . f, 9 
'l -;: -.:.. ..... ( 
2. 0 C1 
3. €:2 
1 . :; 9 
2 :' 1 
1 . 5 9 
1 . 3 5 
1 . 2 1 
6v 
4? 






2 €- 9 
2 52 
2. 4 ('~ 
1 . g 3 
1 . 7 '5 
2.38 
1 . 5 1 
" ,- "'r L • Cl'-
1 . 2 8 
i i 7 • • ..J 













SOURC !HA. (Ctn 
SOURC S~ECIFIC GR~•ITY 
SOURC TIME DURATION (SEC> 
SOURC FLOW RATE <CCS) 









~: 1 . 9 
21 . 9 
21 . S1 
21.9 
" . ~ .::. ! .• 
21 9 
21.9 
2.1 .. 9 
21.9 
·21. 9 
















i ~· 5 . i.} -
!) . (<. 
5 . ::'.: 
1 i) . t} 
1 s . 0 
·20 ; (; 
25. t°{. 
30. 0. 
71:\ :".; ...>- • ..., 
35 . (; 
40.0 
• c: -~ ·..: ~, 
5£1 . 0 
55. <;. 
f,;) :j 
f::.5 . (~ 
?O ;) 
70 . (; 
75 () 
81?·. ('; 
~· c; :'< ::;;,,;- . ., 
'?- (! . C: 
95 V: 
1 (• </. • </ 





C1 • C1 
(• ·• () 
t) . t' 
~· . if 
t'• ·'a .. '-
·¢ •. I) 
t• . <) 
\~! • (;f 
!;•. 0 
1;, . I} 
:'1 •'-... t,.• 
u. <;: 


















f ·~ ~C-. \I 
.. O;J - ..,, ~ 
{•. {• 
2£ . . 5 
t•. 1;. 
9.? 
1 ti. b 
1 y.? 
1 <'.• ~ 
H•.8 
.: .-, ~ 
l .::. . 1 
1 1 2 
12 2 
12 7 
"'! 7 C1 . ... . 
13.7 
'f 7 """/ ........ c 
14. €·· 
16.2 












( ££ c > 
33 - 7 




~' ·=· 1 . ·~· 31 . 5 
31 . 2 
3~l . •) 
31 !3 
31 . 5 
2e. c; 
..... """ .... .::.o. "-
26. l3 
3t1 • 8 
32. €· 
33 1 
32 . i:. 
33. 4 
31 . 4 
0 . C• 
31 . <:• 
7" e 
..}~ . -' 
34.2 
35 ~· 
















A .i •" '"t •• 0 
4 4 if 
45.2 







i 7" :'.). ... ..J .; . :J 
1 39- . G 
1 3~ :; 
139 . ~ 
1 .,. ,:\ :;. 
.. ..J - ..,, 
PEAK CONC 
MODEL FIELD 
1 . 0 
1 . 9 
1 (.• 
4 4 
4 •' ·~ 
4.2 
4 3 
3 .1?-.., .., 
J : 
"T • 






.:.. • •J 
•"\ j 
~ . .;;/ 













11 . 1 
1 Cc 1 
1 I) . Irr 






J"' • .:. ·"' .. , 0 . .. , 
7 -.. ( ., ... 
c . : 
€. • s .. ., 


















1 3 1 
1 2G 


























SOURCE C•Ii:t <CM:< 
SOURCE SPEC rfIC Gfi:AVI.TY 
SOURCE T:ME ~URA~IOL ~&ELJ 
SOURCE FLOW ~ATE CtCS~ 
VELOCITY (CM/S) AT 2.1 CM 
)( 
(CM) 






3 C•. 5. 
30.5 










3 C•. 5 
:3 0. 5 
G 1 9 
€- 1 • 9 
G 1 9 
~1 9 




6 i 9 
61 9 
G 1. 9 
6 1 9 
Gi 9 
61 9 
G 1. 9 
6 1 . 9 
· G 1. 9 
E.1. 9 
61. 9 
6 1 . c;l 
POSITION 
y 
( C!'t > 
!) . !) 
5.¢ 
11). Ct 




35 . (;. 
35. (.l. 
4·0. (;· 
4 s . Ct 
51;:. t; 
55-. !) . 
£;. C; . (; . 




8i..• . :j 
B5. t; 
<) • :j 
·5. 0 
10.0 • c: ~ 1 •.t • t; 
2(\. Q 




45 --~ 50 . (; 
55. ;) 





.8 C< . 0 
85 l; 
2 ( c i1 •• 













C• . ;) 
C•. C• 
C• t~ 
<:· . 1; 




















_ Ctt~-b - .. 
=iS <)<:0 = 4.1B = 4 0 () = '. 4 I; t = 30. (~ 
ARRJVAL. P£AK 
TIME· TIME 






c;; -·-· . ( 
4. 1 
1 6 £. B 
B 1 
C; ~ 
J • ~ 
7 .. , 
•• t;j 





i ..., .-. 


















·l 5 .·B 
1 ·) ''• -. " 1 ( . ·~· 
1 s. 9 
1B.4 
21. b 
22 . 8 
21 . 7 
21 T-












"? .... '1'-. 0 
43.? 
32. 3 
















3 7 . Si 
77 ~ oJ.. • • 





EN~· ~ PEAK CON~. 
TI l'! E !'iffv E'f. FIE Lft 
(SEC) 
.. 77 ~ 1 .J.. • , 





£.9 . 1 







50 . 9 
4 7 . 5 
47 5 
45.5 

















52 2 = ·j .. , -'-·o 





1 3 . €-
! ~' . 2 
8.7 
1 4 . ? 
? .7 
1 ~ ~· 








1 . e 
1 .. G 
1.. 2 
i () . 3 
9.1 .. , ...., 






? . ti 





2 . 8 ., .... 
~ . .:. 
? c: 
'- • •J' 
2.2 
2.0 




23 . 5 
:20 . 5 








~ . i' 
11 . g 
€- • 2 .· ..., ::, . : 
4 . 7 . . ... 
"t .!. 
3.2 
23 . ? 








14 . 3 
12 . ? 
12 . 5 
9 4 
7.7 







!3 . 4 4 
c; ~ 0 
.I • .:..._. 









1 . 9 t· 
. g I) 
67 





1',C . ~ ,. 
. 4.;; 6 
·4. 08 
3 .-91 
3 . ~(; 
.... ·~ 7 
.::.. • # oJ 





1 . 7 4 
·1 :€-6 
1 f ·;· 
. 8<) 





c: -: • './ ._f 
l.O 
~ 
RI~ l'l HOM BER 
SOURCE C•IA. (Cf'i;< 
SOURCE SPECI.FIC GRAVITY 
SOURCE TIME DURATION (SEC; 
SOURCE FLOY RATE CCCS) 
VELOCITv rcMtS> RT 2 • G~ 
., 
·" ( c 11 ; 
t. 1 . 9 
;; 1 . 9 
I;'.. 1 . 9 
f, 1 . 9 





2 :! . ~t 
21.9 
21.9 








- .. c .,: L • ,. 







FOSi TI Oti 
y 
( cf: ; 
90 . C: 
95.0 
1 C• (. • (; 
1 ~· 5 . ·;) 
0 . <:: 
"' :"1 .,, ..
! 1; . (! 
15 . 0 
z(_; . <: 
25.0 
3C C.: 
35 . C< 
:.::5 . (; 
4~· . 0 
45 . l; 
50. (,~ 
55. (.: 
c :'< t\ :-J..., .... 
i.:. 5 . I; 
70 . 0 
('(: . ;:· 
?5.0 
80. C: 
25 . () 
-;: <) • (· 
95 . t« 
1 c;.c; . 0 
1 ~·S . ;.\ 
z ( c l'l ,: 
1;.. 0 
~·. ~· 1;.. 1;. 
<:•. 0 
i;t . ( -
~·. (• 



















<:· . 0 
~·. (,'t 
:: 9(:-€,. 
=15.<;«;: = 4. 18 = 4 <) • <;: = 14~).0 
= 3 t~ . f:: 
RRRiv~l [~f.~ 





, .. Q 
9. 1.:. 
1 ~·. 3 
1 i;,. 4 
1 C•. 1 
11 6 
12 3 





i 3. 1 
H .. 3 
l 
. ..., .... ' . ~ 
1 • \':; ~ .... 
1?. 9 
18.7 
4''t r) " .. 
21 ? 
:2 4 1 
2 8. J. 
34.2 
27.4 
3 ~·. 2 
213 ~· 47.4 




.J f • ~ 
3 i' . 8 
'1 "'I -.., t • ( 
37.9 









-.} ~ . -
37 8 











' :_: E ·-· 




f,(! . 5 
f.:) . i 
i.:. <} • €. 
f, 1 . 4 











c:;· •::\ - e • c::- ' 
·-· \ t;' ;;, . o 
55 e 
55 . ';\ 
<:.8 ? 
4? . 4 
52.13 
C' , •i _. 1. ..... 
PEAK CONG. 
MODEL FIELD 
1 . 5 
1 . i 











4 . (< 
3 . 4 







~:· . 0 
1 7 
1 b 
1 ~ .:. 
1 . 1 
1 4 
1 . 3 






11 . 3 
11 5 
11 5 
1 ($ 4 
9. ·:.i 
1 ":. o"l 
J. i:. .:.. 
';\ .. ~ 











4 •') -.... .:.. 
... ".,\ 
3 . 7 
3 . 4 
DOSAGE 






1 . ·:: 3 
2 (! 3 
2 . ;) 3 
1 p~ 
.: t:' .-. 
! . ..J 0 
2 IH. 
1 . 5 4 
1 . 5 5 
1 . 32 
1 . 2 1 
1 . 1 4 
88 
78 
1 . 1 { 
?b 
-o I ,. 
0 . r) !_\ 








RUN NUHEE~ = 91-1 
SOURCE DIA. CCM) =15.00 
SOURCE SPECIFIC GRAVITY = 4 18 
SOURCE TinE DURATION (SEC) = ~.o 
SOURCE FLOY RATE CCC~). = 2G~ o 
vELOCIT'i (Cl'1/S) AT 2.1 GVi = 37 r 
POSITION ~P~IY8L FEAP END PEAK CONC DOSAGE 
X ':' . L TI!'IE TI!1E THIE fl:1DEL FIELD 
<Gt':/. ccrn (Cf-1) (SEC> (SEC;: <.SEC) <:X-SEC 
30.5 <?.O <;=.C,1 1 f.. 4 €· 31.4 1:: 1 23 9 1 . 3< 
3 C• . 5 5 :"« (:1 • :) 1 . G 5 . t.:1 3 ·~ ? 1 b 1 3 4 . 2 t . 5 1 
3<;.5 1<;.rr~· c, •• 1;: 1.7 4.'-7:· 22 o 13 . 2 29.1 1.04 
30.5 15.0 0.0 1.9 4~8 19.6 12.7 28.2 88 
30.5 20.0 o.o 2 4 4.9 13.B 11 4 25 e 10 
3 t.:1 • 5 2 5 . ·O ~I • C• 2 . B 5 . 5 1 3 . ? 1 1 . ~ 2 ~- . ? f . 7 
30.5 30.<> <>.<" :: 4 5.7 13 . 1} € ~ 1€ 7 . 4 ~'; 
3 <) • 5 3 5 .· C< 1;1 • C• 3 . 7 . ·~ 5· . 5 1 J . ? b 5 1 5 . 8 . 4 >:1 
30.5 35.0 0 0 4 . 8 6.'2 10.6 3 . 8 9 6 14 
30.5 4-0.Q 0 0 5.9 6.5 1~~5 2 ' ? 5 .0 9 
39.5 45.<~· <:= <:1 £ .. 7 i&.7 t..e 1 1 2 9 . 02 
30 s so.~· o.o o.o 1.2 o.o .3 .8 .01 
~1 4 35.0 0 0 7.0 9.8 15 3 2 3 6.0 16 
91.4 40.:.) c•.<:' 8.1 ·3_~1 15.3 2 1 5.S 15 "° 
:-1 ..l 45.•? c.· <'• e-:; ti'.'• 2 15.<' 1 . 5 4.<? 1<: "' 
St i . 4 5 ~I . C< ;;1 . ;;i l f~I . 0 1 '.) . ~1 i 2 . 7 1 . 3 3 . 4 . :.) 7 
91 . 4 55. 0 (1 • f• 11 7 12 . 5 i3 2 1 . 1 2 . 9 tH. 
91.4 60.0 0.D 0 0 13 6 0 0 8 2.1 03 
1 8 2 . 9 c;. . t! ~1 • (.i 1 «• c; ~ 5 . €,. 2 1 1 1 . ~; 4 . 2 . ;;: 1 
182.9 5.0 t.:1 .c• U•.t;• 15.4 2\.~.4 1 . 8 4.? .25 
182.9 11:1 .c; 1;i_c;s lv.4 15.3 19 5 1 . 6 4.2 23 
i82.9 15.o 1:1.(1 1Ci.2 14.2 21.6.· 1.6 4.2 . 25 
182.9 £(:.(:. 1;:,1;. 1(•.::: 14.€· 22.2 1 7 4 5 . 28 
·1 s 2 . 9 2 5 . 0 . ~· . t• 1 t1 • (;i .1 4 . 9 . 2 2' . 2 (,~ . t,'< 0 . 0 3 2 
182.9 3(:.(; 1;.,1;1 lf,1 .IZ· 12'.5 2t'>.<; 1 . 4 3 . 7 . 2 4 
i 8 2 . 9 3 5 . 0 ,, . t:• 1 ;:. . 6 1 3 . 4 2 1 . ? 1 . £. 4 2 . 2 5 
182.9 35.0 0.0 1~ ~ 'lfi.5 22."6 1 4 3 . 7 . 18 
i82.9 40.0 <:1 .<:1 15 b 17.<:• 21.5 1 5 4 0 18 
182.5 45.0 ~1 .t) lf ... 1 18.2 2(: .. 6 1 . 2 .:. . .!. 14 
i 8 2. 9 St• . 0 C• . <:1 i 7. 2 1 ·;t • 6 21 . 1 1. . 2 3 2. 1 2 
1 8 2 . 9 5 5 . ('; ~· . 1'1 1 (' . 8 2 0 . 2 2 1 . 1 1 . 2 z 2 1 ! 
182.9 f.().0 C1 .C1 18.1 20.3 21 1 1 ·J 3 . 2 . it• 
182.9 1~.5 0 <.1 1:. <;:.<'· 20 2 21 1 9 2 4 .<) 9 
1 8 2 . ·;i 7 ~ . :.; (, ~· 1.1 .:1 2 :.) . B v . :J . 9 2 . 4 . o B 
RUN KUMBER = 91-2 
SOURCE DIA. CCM) =15.00 
SOURCE SPECIFIC GRAVITY = 4.18 
S~URCE T!ME ~URATIOH CSEC> = 7.0 
SOURCE FLO~ RATE CCCS) =· 260.0 
YELOCITY CCM/S) AT 2. 1 CM = 3?.0 
POSITION AR!<'!VAL PEAK 
~' ,, :" c tq) 
3 l) 5 
3 c;:. 5 
3 ~I. 5 
30 5 
3 t• 5 




?; C; 5 
3.'•. 5 
3 <). 5 





9 1 . 4. 
91.4 
91.4 
•;) 1 . 4 
91.4 
91. 4 
9 1 . 4 
·~ti . 4 
91. 4 
•:\ , .i 
.. J.. ' 
91.4 





82 . ~ 
f; 2 • ~I 
82.9 
8 ·;- Ci 
82.9 




.. C!'l ) 
0.0 
5 . (f 
10.C< 
1 5 . 0 
2 t'< . (~ 
25. (· 
3t• .. o 





55 - (.' 
<< .<< 
5.0 
1 (f . (; . 
i 5 . (l. 
zo. o· 
25.0 
.:: C; . (' 
35. C• 
35. (; 
40 . ~). 
45. <). 
t:' :°l {t 
..; ¥ • ¥ 
55. c;. 
6 c~ .. t' 
;,:. 5 . (; 
7l' . (l 
(j . (;. 
;:: tl ·.1 • ¥ 
1 i) . 0 
i 5. C; 
2 <) c.~ 
.-. C' . -
.:_..; . •.; 
7('. (;. 
:::; C; ,, 
.:,;,_ • y 
7 c; i'< 
"7<'·,~ . , , 
"'t" • • 
45. C< 
L ( c !'I) 
(). ~· 
~I . <;1 


































<'.• . ~' 
(.1 t;1 
TINE Til~E 











{ .. 2 ..., . 




C" - . . .) ..:. 
4 f: 
C" •"'\ _.. ~ 
c:: .., ·-· ~ 
5.5 ,.. ·~ 




I ; ..;· 
>:::. 4 
f; 9 
9 . 5 
1 .. , ·:· ". -12. <:1 




, i < 
!. ... "t 
H• . 5 
"' ~i ,,;, L" • ~ 
1 . 1: 1 . '../ 










B. C• P. .~ '.I.<!: 









1 ll ·=· .. -
12.2 










1 7 l 
1 ifr . 1 
i6. 2 
1 ~ 1 
"' .. - "' L C" • L 
H-.8 
i 7. 7 
17 5 
1? <> 
1 ~ 4 
!:" •1 !'1 :r·r i-1E 
-.. SEC} 




• .. • ·J •J 
2() . 7 
2(! 3 
19 . 3 
if6. . 9 
1G G 
16.<3 
















1 .-. •:\ 0 .• 
17.5 
1G.? 
27 . 5 
,-, o"'\ ol 












1 f... 4 
2 0 . I& .. ...., ... 
L : • 0 
1B.1 
".., i"\ :. t . 0 
24 . 3 
1 1 . 5 




' . ' 7 c:; 
•J • •.I 
2.? 
I& r& 
..., ·' l ...,. 
€..3 .- "\ 
o.~ 




4 . <; 
4 1 
.. 7 
-..! • •.,.! 
'1 .... t 
..J ..... 
2 . ,; 
.-.. i:" .:. . ..] 
1 . 5 
i 7 .. .., 
2 ? 
2 8 ., .., 
~ I 
.-. -r 























- c:; • l ._. . "1-
15 . l3 
15.4 
17.5 
12.2 1 ·) •;\ 
10.l 




4 . <) 
3.4 




7 r.: ._, 
C< . Q 
fi •. 5 
7.5 
c:; c; 
•J .. •.! 
~ ""\ 




1 ·:t ., .. ., 
2 25 
1 ? 7 
1 . 6 2 
i 39 
1 . 4 2 








B8 ., :::: 
O..J 
































·~ .. , r .. :i 17 .. J r .... n 
r.:i 
L•I 





















r •• l 
~.: ...J 
~






















"1 •,,;,to-, r•:• I") 
L•l I-·'·' 
~







r. .. ·~· \,') '"'" ·~1 
-a:!!: f..) 
1.11 ...... 1.11 










r.i .. •.:;,1 lf) O:.• ( .. J 
{:1 ·.:; 
::· :.!.::(.) 





I'') 1•: 1 '<j• Ir.• '->1 
I 
-c~,..... r ... v 







































-Ct ·.:> -:.:> .. .:,;. -C> 
Ltl 






































l::: C..: 11:.: ..... -• .... 









· .... · u.. r..':J: a:: ....... 
.-1
)-'..) 
0-1 l/) • .. 1 ·.W





































,,, ('tJ (1J ( ... J ..... , 
·=·~ Uc:,.~ (Jc: 0 
:>:: r •• 1 
C1> O::• CO 0:0 r.\'1 
:z 















r.1) <.o:• r.() ()) ;::. 
RUN Nl..!!'18ER 
S 0 U R G E D I A . ( G I~ ; 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME ~URATIDH CSEC > 
SOURCE FLD!J P8TE cccs .~ .. 





3 (; 5 
3 (.\. 5 
3 (J. 5 
H•.5 
3¢.5 
3 (~. 5 
3 (J. 5 
30.5 
3 i;. 5 
~ .. ,,, o::' 
0:,\, • .., 
3 <}. 5 
3;). 5 
3 i;. 5 






















8 ·:· 4 
82.9 
82.9 
POS I TI ON . 4( 
(CM;: 
C; • v. 
::;: :\. .. ~·· ": 
.1 (j . (j. 
15 . C< 
·;it; 0 25 :· 0. 
. :?, (s . (; 
~~5.?. 
-'.·5. If' 
4 ;) ·. (J. 





;) : fJ 
5. Cs 
1 \) . :.) 






4 I) (\ 
45. (.'t 
5C• . (: 
55.0 




75 . i) 
::· t'l ll o- -






z ( c l'i) 
(1 • I) 
c•. (.l 
c;. 1;. 
<:1 • 0 
<i.O 
C• . <.' 
( 1 . 1;: 
0. C• 










<> .• 1;. 
i,: .<) 
(•. <:C 
C• • I) 
... , •'1 ..... 
(• . 1;. 
<> . <) 
<;1. {~ J 
. (i. (• 
~·. <;1 c•. o 
(•. 1;. 
c• . <-' 
(,1 (;t 
t• 1.l 







=15. (,:(; = 4.18 = lf;.0 
::: 2:£.0. ~t 






1 . B 
1 '4 . , 
\!,. j .-, , .. 
~-~ 
? ·-·. -3.b 




t • .J 








c: -._ .. ( 
6 . 3 
i.: .. 5 
f,. 9 
7 5 




1 C•. 5 
1 C• . S 
15.8 
17.5 
;: •• Q 
11. 2 
1 t1 B 
1 1 c;r 
i 1 <.i 
1 1 I) 




1 (s . 1 
iti.4 
1 v. t• 
i(l. 7 
.1 v 8 
10. 1 
11 . 1 
1 ; ·:· 
11 . i 
ii 4 
11 7 .. " , . 




11 . 7 
11 . B 
12. ;;1 
1 ~ -'"' .. .;::. 12 . 5 
12 (• 












.:. 1"\ <C• 
L 0. •' 
16.9 
1!3 2 







.. 47·. 6 .... 
47". g 
,q .6 
31 . 2 
21 .. 7 






18 . 3 
le. J 









.-, -. l:\ 
..:., I . -






2·:;: .. 2. 
21. ~ 
•"'.'I"') .,. 
,!; .:. - .:.. 
21 . 2 
20 . 5 
o.O 
"77 7 ._. -.r • -..I ..,;; .. , .:.- . ':;' -- "· .:. •. J . ..; 
33.i 
33 e 




2 (} .. 2 
24.4 
2 <) . 3 
2 t\ 3 
1 9. <) 
3 5 . !) 
11 . 5 
i 2 . C< 
9.2 
o"\ ' Q o o';J 
€. • 3 
4 • •• "1" 
3 1 
2 5 
1 6 .., ..... 
' • 0 
8.3 
?.3 
-: 7 t • •J .,. .. , 
t . .:. 
:- . 7 
6.4 
t5 . 4 
C" •• 
..).~ 
5 . €, 
4.5 
4 ·~ . .:.. 
3 e : .e 
2.7 
2· 7 












4;; . ;; s.o . e 





21 . 5 
2t.'. 3 
15.4 
11 . 1 
e . v 
r; . s 
4.2 
18 6 






15 . i.:. 
13.8 
13.e 
1 i . 3 
1 t) . 6 
9 . 6' 
S\ . 6 
7 . 0 
7 . <) 
4.5 
7 .-; •.; a:. 
l ·;t 
e 4 








3 .. L\ ~'t . ., .... _ 
.:.. • .;j -( 
2. 2 t• 
1 0? 
- ..... t 
2 . 15 
1 1 7 
i . 2 3 
. es 
?S 
. 51) ..... 
.:JO 
. 24 




i . 1 8 
1 . 21 
1.15 
1 . 3 €. 
94 a..., 
/ ·-· 
. ;; 2 
. €, 2 
4 '71 . , 





. 2 t, 
i 1 
.<) 8 
. () f. 
. 5 9 
. 65 
t.~ 1 
i: ·=· . "'-
.I&€. 
-, ·-1 
• t 4 
\0 
"' 
RUM HUMBER = 91-2: 
SOURCE l)Ifi. (Ci·P =15.0<:• 
SOURCE SPECIFIC G~~VITV = 4. i g 
SOURCE TIME DURATIOH (SEC) = 1 :) . (f 
SOURCE FLOY RflTE ( c cs} = 26(.':. \} 
VELO CI T'r' (Gf'1/S;. AT 2. 1 CM = 37. <:· 
POSITifJM ARRIVHL PEA~. EN I) PEAK CONG _ ~OSAGE ., 4> z T I!H: T! !'!E T I !"E MO!)EL F ! E Lf) ·" : ( c f'i) (en ;. ( G f'i ,, (SEC;. I. SEC,• '·SEC :~ (:i{-SEC: 
1Ei2.9 30.v C.• <;. 11. 4 1 e. <:: 33. 1 3. (f 7.7 • ~(;t 
182.9 35.~ c• • t.\ .. • 18 1 34.3 3.3 8.4 .- .., L L • L • t:I t 
!82.9 35. \,I t,t. t} 1 2. <;i 19. (,1 32 ~ 1 3. 1 e . r; . 5 i'; ... . -. ·:· ~ 
- 0 - .• 4!) . <) C1 • C1 'I .-. .-. . ~ .:.. 1 g 5 3 3 1 7 •"'\ ..;.; . ~ 8.2 . 5<!i 
18 2' <;! 45.0 1;1 • I} 12.8 1 <;i. B -,. . ., 7 2.8 7.2 .44 ·-·~. •J 
~ .-. <""\ \l 50. ~\ c•. <> 1 .3 . 1 20 2 31 .., 2 6 6.7 . 4 !} 10.:..." ' 1Ei2.9 55. C• 1;1 I) 13.8 2(.f. s 31 . e 2 5 ~ c:; . 39 ...... l:t. -.I 0 
182.9 £.(,1. tl ~·. (.'i 1 ""- ·:· 19 6 31 ? 2 G 6.7 "'j Cs 0 • .J • 
182. 9 fi.5 .(} 0.0 15.5 22. 1 2-;;. 5 2. () 5 . ., . .:.. . 29 
:s2.9 ?Ci.Ct e• i;. 15 2 2C• 3 30 3 2.0 s 'J' 3t'r 
182.9 70. (;. ~z. t;z 19. 7 23.6 25.9 1 ? - ..... 3.2 . 15 
i .-. ·;· 4 .o- • .., "' :'t { - • ¥ C•. C1 2 1. t;• 21 . <.~ --• .:!. ·"" .::. •• Cl" 1 'l ... •"'\ .. .!. • l . 14 
182.9 80. C:< C,t <;1 (• (,1 21 . 8 0 . (;. Q 2.4 . !} 9 . ,. 
182.9 £5.0 (•. (;1 <:• <~ 21 . 4 c) () .... . o 2. 1 . c) 8 
182.9 9(~. v i;t . !) <;. - 1;. 2 2: . 1 i) . 0 .7 1. 9 . tj ~.:. 
RUH MU!HlER 
SOURCE DIA. (CM) 
SOURCE SPECIFIC GR~VITY 
SOURCE TINE ~UR4TION CSEC~ 
SOURCE FLOW K~TE lCCSJ 
= 91-4 
= 1 5. i;. C• = 4. 1 B = 1 s. \'.• 
::: 260. C:• 





3 :~j. 5 
3 C•. 5 
30.5 
3 (;. 5 
3 !.• 5 
3 (; 5 
2 ~). 5 
3 <} 5 
3t). 5 
3 (}. 5 
3 C• 5 
3 0 5 
.,_ •'1 C' 






<.t 1 . 4 
91.4 











91.4 s· i. 4 







,- .-.-..c' ' vn ,1 
,. n ..,· . .., 
5. 1} 
~ ( • .. ' 
, c; • ... •.!."' 
2 ( ;j 
~5. (• 
'?. t) {:. 
- y • .., 
35.0 
35. •.,' 








1 I) . () 
.,, c tl 
l . .) . -
2 i) . I; 
25 0 
2(• <:, 
.35. 0 . 
~~: ~: 
45 I; 




-, . ..· .. 
; ·- . \; 




9<) . i) 
• (< 
5.0 
i !) . 0 
15 () 





0 . 0 
0. 0 
0.0 
o~ o .. 



































1 . 5 
1 . 5 , ,. 
::, 
1. 9 
2. 3 ..., -,:... . ( 
3 z 




















\71 ;:" ••. J 
H•.1 
1(. b 
1 .-. .... <!. <!.. 
12.7 
13 4 




i 7 .-. 
.. ..J .:. 
1 . .., c; <!.. • •J i •• , •. . " . ::, 
12.8 
15 . i 
13. 7 






1 ~ . .J 
H.2 
i 0 . 1 
1 () . 4 






1 7 . 8 
1 7 . B 
1 ..,. .-. : . 0 
17 . 9 





1C 0 .&. '.J • ,_. 
18. 3 
18 . B 
1 9 (~ 
19 . :.:. 
1 ~ . r; 
2(~. 7 
2 i . Cr 
21. 4 .-.."'\ ~ 
.!,..!. • "'t' 
24.2 
:24 . 3 
24.3 
21 . 3 
23 .. 2 
E?Ei 
TI l'!E 
-.. S£ c·) 
.:;s . J 
f..1 . g 
39 1 
3B.4 .-. -.4 ,-
.:. •• l:O" 
24.2 
-, " "'7 





1 B . t. 
..., ·:t t • ~ 









31 . 2 
.-:.1 e 
7 i •:\ v. • 
3C• e 





27 . 1 
25.3 










i 9 . 9 
24.~ 
22.4 
21 . 4 
2 f.l 1 
35. <';. 
1 3. t< 
13.9 
i ;_). 4 
9.~ 
!:) " 
5 8 , .., 




8 . r; 
8.4 
Uc. B 
"? ~ .. .:.. 
7.4 .. ·~ 




4 . €, 
5.i 
3 ~ ...., ..,. 
.;. . I 
1 . 8 
4 ;:: 
! . .... '
1 . ,_: .. , 
Ci 
5 
.:f. • 1 
4 . €-. . ... 







::; 0 '7 
·-· ·' • ·..t . .._ .. "'\ ."'\ 





14 . .j 
11 . 9 
9.4 ,, ... -,. 
~-~ 
19.4 
21 . 1 





ol -, o"'\ 
! ' . c 
15 . 2: 
15 4 
13. 1 
1 .'\ .., .:. . l 
11 . 5 





""' < .:. l 
1 . 3 
1 !) 4 
11 . 5 
"' "'' .. -l. • !!"! 
11 . 1 
C•OSAGE 
CX-SEC) 
3 . f. 2 





"' -, l"t l . I 0 
1 . 8 7 ·;i ~, 
sii.:. 
66 




1 . €3 
i . 81 
1 . G f::, 
1 Gr; 
1 . 5 7 
i 7 l'.'1 
1 21 











13 v t_:. 









R U t·~ t~ t.i i~ B E R = 9i-4 
SOURCE D A. (CM> =15.00 
lB SOURCE S ECIFIC GFAYITY 
SOURCE T HE ~UFATION (SEC) 
SOURCE f OW RATE CCCS) 
VELOCIT Y CCh / S ) ~T 2 1 CM 
v 










C? a •.:,:,, . . ·· 
82.9 
82.9 
r. ·:• 4 
0 - .• 
82.9 
8 2. 17' 







•. t_.t•t • 
20 . () 
25. (; 
6(\ . ~} 
-;'C:: (:. ·-· ·-· .. 
35. ~> 
40 . (,< 
45 . :~~ 
~(} . (} 
55.o 
l_'..(.:. 0. 
65 . 0 
? i/. ii 
?('<. 0 
75 . (; 
80 . ~) 
>35 . 0 
90. C< 
9 5 . C< 
.. ,~ , . ... i ... L ., ._, ... ~ .. 













~ . . 
·0.0 
0 . 0 
0.0 
0 . 0 
0 . 0 
0. 0 
0.0 




= 2 1).0 - .., 
~· - .;, 
RR~~VAL PER~ 
TIME TIME 
:SEC . tSEC> 
i3.2 
1 2 . '} 
1 3 1 
12·5 





1 3. I& 





2 (1. 6 .... ~ .., 








~ i . <> 
21 . 2 
21 . 4 
21 . 7 
21 . 2 
21 4 
22. (• 
21 . 7 
.... 'l t:" 





23.8 .-, " ;: ..!."1" •• J 
24.4 
!:" ~J "• - .. 1... 
TI l~E 
(SEC f 
3 ·~ . :; 
39.8 
3~.4 
• - c:: 'I- I} •.! ""'' -~ v- . ~ 
35.4 
... .i .., 
.:J •• ' 











ii 2 . 8 
112 . B 
PEA~: cor-ic 
110 E' EL FiELD 
4.5 11 . 3 
() . (;~ I} . 11 
3.8 'LG 
4 2 1 () . 6 
2 r; 9 2 
3. if, 9 ".\ • c.. 
3 3 8 .i 
7 7 ·..I.·.! 8.4 
3 . 2 i3 . 2 
7 7 S.4 •J • ·~ 
2. ~- G 7 
2.7 7 . i) 
1 . ? 4.5 
1 . f... 4 ? . ~
1 . 4 3.7 
1 . 4 7 .... •J • l 
i . 3 3.4 
1 . 3 3.4 




. -;i 1 
1 . (; 9 




c: q ...: , 
. 5 t. 
54 
c:: 7 





. 1 ~1 
. 1 7 
. 1 7 
. 14 
. 13 




RUH NUMBER = 91-5 
S 0 ll.R C E ~· I A . ( C M ) = 1 5 . t'& C1 
SOURCE SPEC I fI C Gfi'IH'I TY = 4. 1 El 
SOU~CE TIME DURATION tSEC' = 40 0 
SOURCE fLOf,J l'f:TE ( CCS · = 2t!.i) 1;. 
VELOCITY CCM!S) AT 2 ! CM = 3?.0 
POS!TIOH ARRIVAL PERK END PEAK CDNC. · DOSAGE 
X Y .:: T IM E TI l'l E • t I ME M 0 u E l F I E L C• 
tC~I) tCM) tCM) tSEC!~ tS£C!1 ( .. 3£C) tX- ·SEC) 
3!).5 tl f..l r..'i.t• 1 . 5 29.6 93.5. 22.9 44.5 7.99 
30.5 5.0 0.0 1 ' 29 . 7 ~2 . 9 26.7 49.6 9.59 
3 <) 5 i !} . 0 ~· . C• 1 . 5 2 3 . 7 7 1 . :.) 2 2 . 5 4 4 . 0 7 . 8.1 
30.5 15.0' 0.1) 1.8 14.9 65 . 8 22.3 43.7 7.49 
30 5 20.~· Q 0 2.4 22.1 47 . 8 20.6 41.2 6.84 
30 5 25.0· 0 0 2.7 9.7 47 . 4 35.0 59 3 10.65 
30.5 30.0 0.0 3.2 JG.3 46 . 7 14.1 30 7 4.35 
30 5 35.0 0.0 3.5 35 7 4i.7 14.9 32.1 4.~3 
30 5 35.0 0.0 4.7 34.6 50.1 10 2 24.7 3.75 
30 5 40 0 0 0 5.3 40.6 49 . 2 10.3 23 . 7 3.62 
J0.5 45.0 0.0 6.5 31.2 49 .0 8.0 19.0 2.58 
30 5 50 0 0.0 7.7 42.1 48 . 9 6.~ 16.7 2 14 
30 5 55.0 0 . 0 9.3 42.4 4B . 8 5.7 14.0 1.60 
3 <) 5 t..:.<:< 0 <:· t} 1<:1 • 3 42 . 5 48 . 7 4 . 6 11 . 5 1 3 4 i-.. 
30.5 65.~ O.o 12 2 3G.3 48.4 3.4 8.7 .91 o 
91. 4 C• C• <:1 • <:1 5. 4 31 . 9 59. 9 11;. . 1 23. 3 4 1_$4 W 
gf.4 5.C< <:1 .1) 5 <· 39.9 60 5 1-C'.·~ 24 .. 8- 4.41 
9 1 . 4 1 <) 0 ¢ . !) 5 . 4 3 9 . 9 5 9 . 0 1 !) . !)" 2 3 . 1 4 . 0 8 
91.4 15.0 0.0 5.4 33.3 57.5 10.3 23.7 4.0G 
91.4 20.C ~.O 5.3 32 8 57.5 10.0 23.1 3.74 
91.4 25.0 o.O 5 ? 32.5 56.3 12.G 28.0 4.61 
91.4 30.0 0.0 5.6 32.B 55.4 7.7 18.4 2.97 
91.4 35.o 0.0 5.4 34.3 5G.1 8.2 19.4 3.09 
91.4 35.0 (1 I) f., 9 40.3 41) 7 <!,.? 16.3 1.91 
91.~ 40 0 0.0 ?.3 24.8 40 . 7 6.9 if.7 1.91 
91.4 45.('· <:•.1> e 1 3o . c• 40.7 s.e 14.J 1.57 
91.4 5().0 (:1 .1) 9.6 27.9 H . ? 5.G 13.S 1.44 
9 1 . 4 55 . 0 ~·. 1;1 1 (• 1 39 . 9 4<) 7 5 . 2 12 . 9 1 . 31;. 
9 1 . 4 6 0 . 0 t• . (.'i 1 1.1 • 4 3 1 . 3 4 Q . 7 5 . 8 1 4 . 3 1 3 9 
91.4 i5 0 0.0 11 . 4 30.9 40 . 7 3.9 9.9 .92 
91.4 70.~ 0.0 11 6 31 0 40 . 7 4.1 10.4 .94 
9 1 . 4 ;'I) <} .1;1 • I) 1 '5. 7 3 ~ 4 51 5 2 . '?- 7 . 5 . Bi; 
-;q_~ 75.0 t1 .t'i 17.8 3·;t 4 51 . f :LS ?.2 .G~1 
91.4 80.C; <;:.1;1 19 8 44 1 5C) . 3 2.1 5.5 .5C,• 
91.4 85.u o.o 20.? 39 4 5 0 . 4 1 a s.o . 40 
91.4 90 0 0.0 22.4 42.8 49.7 1.6 4.2 .35 
91.4 95.0 0.0 40.3 45.5 49.G 1.5 4.0 .17 
91.4 100 0 0.0 0.0 46.Q 0.0 . 9 2.4 07 
9 1 . 4 l '·' S . ;,. <.• • C• C• • C• 4 G . 1 0 . ;) . "! 1 . ·;t '-' 4 
182.~ ~ 0 0 0 11 2 36.2 59 . 9 5.3 13.1 2 07 
RUM t-li..!M8EF.: 
S 0 U ~: C f t• I A ( C M ·. 
S 0 iJ R CE SP EC I F I C G f.:.A I;' I T~Y 
SOURCE T:ME ~URAT!ON (SEC) 
SOURCE FLOW ~ATE CCCS) 
VELO CIT\' tCt:t,.:is) AT 2. i Cii 
~~ 
.. CM) 
1 r. ·:• C1 • c - .• 
182.9 





18 2. 9 










8 2. S: 
82.9 
E,: ·:• Ct 
182.9 
18 2 ~t 
PGS IT I Ui ... 
.. CM;: 
5 . ;) 
1<} (: 










t:O~ :~ "'" . ~ €.5 . C) 
"7 c ;¥ 
7 (• () 
?5. c~ 
££) t~ 
B5. ~, .. 
9(.i 0 
95 f.} 
l 1,d} . (! 
i (•5 Q 

























=lj.~t\> = 4.lf: 
= 4 () t) = 21:) t} . () 
= 37 c• 
Af=:~:I'./1-1L 
T If'! E 
t SEC ~t 
, i C" ••.. J 
1 1 G ,. 
1 C•. B 
11 . 2 
11 . 3 
11. 7 
"of ..... :. :. . .:. 
11. 8 
1 i ..., . . ' 1 . ., .... .::.. .::.. 
i.2.9 
1 2. 1 
.. < .., 
L L • I 
14 .. 3 
13.8 
14:8 
i 5. r; 
lf,. i; 





j:•:: r:~ :.· • - •• t, Efi [-; 
TI ME TI !1E 
( Sf.: C ~· tSEC) 
33.b 62.l 
-: "1 c:; 
·-· •J • ·-· ~.:.2. 2 
3(l . 9 91 . 4 
34. i3 €·2. 7 
34 8 f.2 G 
35.B t• 1 . 9 
31 . 7 b ·:- "l 
42. 7 !,'..3. 6 
3(l. b b ·) -4 
3i; B ~:.2 . 6 
31 . <!• f.3 5 
7•'l -:. ·-·.:.. ~ !£.3. 2 
3(l. 8 c "'j ·""\ ::::..J•:J • .-!.. 
31 . 4 €.C/ . 7 
31 . 1 b 1 . 2 
4~< . 1 5e.e 
40. i C' Ct .""\ .J •• c: 
40 1 58.3 
40 .. 57 4 L 
4 €- • 1 58 3 
4 () . l 57 7 
4 <) • 1 51 . () .. /' ,-, 
~~. 0 51. 5 
PEAK COMC. 
!'iOC<EL FiELI) 









4.<) 10 1 





3.2 S . 2 
2.8 7.2 
2. 7 7 :j 
2. 3 6. t;. 
2.3 b.G 
2. (j 5. 2 
1 . 8 4 . ? 
1.5 4 . 0 




2. 15 .-. •"'\-, 
.:!.. • .:!.. .J 
2.25 
2.63 
1 . st· 
2.08 
1 . 83 
1 . 8 2 
1 . ~.) 2 
1 . 5 6 
1 . 5 3 
1 . 61 
1 ?? . ~~
1 .. , • . .!.'!' 
. 93 
St 1 
. 7 5 
. 7<:< 








SOLlRGE &:IA. (Gf'!) 
SOURCE SPECIFIC ~R~VITY 
SOURCE TIME DURATION CSEG) 
S 0 UR CE F'L 0 w !i: A TE t C CS Y 
V E L 0 G I T Y ( C I'll S ; A T 2 . 1 G i1 
POSITION x ·y z 
(CfO (CM ) c po 
' ' 30.5 .<) . v. C•, 1; • 
3 (•. 5 ., 5 . {) <!• .'t) 
JC•. 5 10.i) C•. Ci 
31). 5 15.o (1. (;1 
10.s 2<) . l). (~ • <;i 
~t 1 . 4 !} . tj <!• • <) 
9 1. 4 5 .. ¢· <L1;. 
i. 4 .; , .... ·, .... Ci.!) :. \,." .. ._ .. 
~ 1. 4 15 . i) C•. 1;1 
·;; 1. 4 2(.t. 0 !) . (.'i 
= '?-2- i 
=15.0C: 
4,. 18 = 2 C) = 1·4 !) ;) = fi. C) (• 








...) • '1' 
5.6 .- . 











G . ') 
6. 1 
6.4 









i) . t} 








5 . 1 
7 ':\ .., . .:. 
1 . 7 
7 .J 
i . G 
1 . 5 
1 . i 
1 . !) .. , . :;, 
11 . 1 
1 ..... .., .:. . ' e . 2 
4.5 e 
4 2 













. (.~ 6 
. 1:..3 





SOURCE DIA <CM> 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DLlR~TIOH lSEC~ 
SOURCE FLOY RATE (CCS/ 
YELOCITY (CM/S) AT 2 . 1 CM 
POSITIGti 
v Y· ? (\ '-
1.CfO (CiO ( CfO 
3 (l 5 '(•. ;)· (1. I) 
3 !'}. 5 5 . C<. <:•. C.• 
3 I). 5 1 I) . 6. C•. I) 
3~· 5 15 . (}. t;r. t;1. 
3 (~. 5 2(l . C<. <LI) 
30.5 25. ·v · C• . C• 
3 C•. 5. · 30.0 C•. 0 
91.4 C•. v · r, •.• i;. 
91. 4 . 5. <:< C•. C• 
?1 4 1 (\ . (1 C:• (• 
91. 4 15.0 <:•. () 
91.4 20. (} <;1. I) 
9 i. 4 25. {) t•. () 
91.4 30 ( <:·. 0 
182.9 i.· . C< {.•. I) 
182.9 5.¢ <:·. 1;. 
i,:. ·:· 4 v-. <I i ~\ . 0 ~·. C• 
182.9 15 . C< <:·. (;1 
lo"\•:• Cf o- .... 20 . :.) C•. C• 
= 92-2 
=15 _C,t1 


























PEAK E~rn PEAK CONC. iHiSF!GE 
TI ME TI ME MODEL F!Ell) 
t SEC ;r i. SEC::< <"X-SEC) 
5.5 3i --:. 8.i i.::, ., .72 s 2 29 (t 9.4 21 . 9 Sl 
s. c• •"'"I.-. .-~ 7 3 1 i' . 5 .. .., ~.::.. .::. .. ;:) ( 5 ~. . a ?.4 5.9 14.5 13 
5.9 ., ,,. I . y• 5 ';'- 1 ·=· q -.. .<) 8 
6. 1 ~.7 7 ~ •J &!;- 9 2 . v 3 
3.7 I} . () 1 .3 . ,, 1 
7. 1 11 2 3 I) 7 7 25 j..... ? . C• 11 . 5 3 . 1 8.0 .26 0 
7.4 1 c;.. 6 2 . 7 7 . c; 1 7 °' 7 5 1 !) . 4 2.2 5.7 . 0 9 
e. ~· 9 . 5 2. <) 5.2 • <) 7 7 4 8.3 i . B 4.7 . !) 4 
7 8 () C< a 2.4 <)? . .,. .... 
'L;; (;f . 0 .9 2.4 . \) 7 
.. 9. 7 9 e 1 . 1 2 . 9: . I) 7 
lt.). 3 {.~. 0 .9 2.4 . (;.5 
11 . 1 0 . C< .e 2.1 • C< 4 
1 Ct ;; () . 0 1 ·~ 2.7 . !) 4 
RUl'i N.fJViBEF 
SOU~CE ~IR. <CH) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEG) 
SOURCE FLOY RATE CCCS) 
VELDC1TY rc"/S\ AT 2 1 c~ 
. " .... 
1; c 11;) 
3 C). 5 
3 c•. s 
30.5 
3". 5 
3 <'}. 5 
3 <.1. 5 
30.5 











• c" c l v c:.. • ..-
1S2. 9 
182 9 
i ..... ·=· Q • 0 ~ •• 
182 9 
1 "·"} Q 






i) . C: 
5. !) 
1C (} 












(,· . () 
5.0 
1 f; . 0 
15 . () 
ZC<. v 
25. ~) 
3C,1 • 0 
35.;) 
35.¢ 
4 C1 • Cl 
2 









( '1 ·'1 .... 
0.0 











0 . 0 
0.0 
Q 0 
~ ~ . . .. 
= i;z-:::: 
= 15. <::<:: = 4 1 £ = c (; 






















































1 .... C" .:.. • .J 
1 -:: ·;: "'. ~ 
13. 1 


























1 7 G . ..-
18 . () 
16 . 6 
1 f. 2 
15 . 5 
15 4 
12 9 o a 
PEAK CONC 
MODEL FIELD 
11 . 3 
i2.5 
1 .. ., I} • I 
9.3 















2 . () 
2 . 1 
1 . 9 








21 . 7 
21 . 1 




1 '} ., - . l 
12 . (; 
1 n -> y • "' 
~.6 
.:\ .-, . c " ~ " . .:. .- n t!I ..... 
5.5 















i . 3 4 
95 . sc:• 
35 
22 
09 . en 











. 2 () 
1 7 
13 
1•.c • ':" .r 






RUM NUMBER = 92-4 
SOURCE t::lF:. tu;_, =15.c:!~~ 
SOURCE SPECIFIC GPfiVITV = 4. 18 
SOURCE TIME ~GRATIOK (SEC) = 10 G 
SOURCE FLOY RATE CCCS) = 14~.0 
VELOCITY (Cf'i/S) AT 2.1 C!'I = 1;0 <:• 
~ -POSITION A R ~· I V H L P £ A ~-
( c 11) 
H•.5 
3 (1. 5 
:; (• . 5 
30.5 
3 <';. 5 
3 C•. 5 
3 (· 5 









9- 1 . 4 







o~ o ·-· i! . ,,. 
82.9 e z. -: 
fi 2 . ·~ 
62.9 
82.9 




1 <) • C) 
15.~" 




(f . C< 
5 :~ 
10. C< 
15 . :.) 
Z(, . (· 
25. 0 
30 . <.~ 
.35. Cl 
35 ('· 
4tl . (, 
45.0 
"'< ,, .... . . 
5 . (;: 
! t< . 0 
15 . " 2 t' . C: 
25. <) 
30.0 
:::~ . <} 



























C• .. Cr 
Q 0 
0.0 
0 . 0 
~ ~ ...... 
Q 0 
0 . 0 













;; . C• 
€_ • • 3 
6.B 
8.5 







1 e•. 9 
1 1 . 7 
9.4 
9.9 
1 C•. 4 
i<:: . B 
u:.B 
14.4 e·. i:. 
" 1: :> ... _. 
9. 1 
l 0 . 1 
11. C• 
11 . 1 
11 . 1 
11 . 5 
11 . 3 
11 . 9 
1 ·;} 7 
• - • .J 
12.3 
1 ., • --~ 
12.2 
11 . 4 













1 ... • ~-~ 
16 . 8 
16.3 




1 9 . €, 
19.1 
13.4 




l '.:\ 7 
19.S 
1 9 . :.) 
19.2 
1 r; . e 
11&. 2 
ir;. 5 
1 7 7 J oJ 
1 .., .""\ . .;, . .:.. 
1; (! 
1 ·~ . i 
19.3 
19.1 
1 9 . 1 
1 .;\ ::: , • ...1 
H 3 .. , ... ""\ 
!.!!i. ~ 
1 €, . 1 
1-::\ 7 
,,. # • "" 
19 2 
t) . "' 
PEAK CONC. 
MODEL FIELD 
11 . r; 
1 4 . r; 
13 8 
1 •"\ .., .:.. . I 
1 1 1 
12 . 4 


















2 . 1 
1 . 9 
•""\ •""\ .:.. . .:.. 
2 1 
1 . 9 
:;: c; 
< C" 
1 . .J 
1 . 3 
B 
21!,. 2 




2 i' 7 
15 . 2. 




1 ... .., .:.. • c 
1 .., c; 
L.:., • •J 




•"\ "T .:.. . : 
3 ,. "\ 




5 . 7 
5' . 5 ::: ., 
..J. •.,, 
5 . 2 





1 ') 0 • ~·.J 
i . r; -;: 
1 . 1 4 
78 
c; C\ 






























SOURCE C•!A. (Cf'D 
SOURCE SPEC~F!C GFAVITY 
SOURCE TIME ~URATIOH CSEC> 
SOURCE FLOW RATE CCtS > 
VELOCITY (Cf'l/S) AT 2.1 Gl1 
" ... ( c l'D 
91 4 





9 1. 4 
';\ 1 . 4 
91. 4 
9 1 . .i 
91. "<· 
i ~ ., Q 




i .... ·:· .:\ • 0 - •• 
182.9 
1 v ·:· 4 ':.;,/ -.. 
~82 . 9 
'f •"\ ~t Q 
~ 0 - .• 
182.9 
182.9 
• 0-:: 0 





r Cl'i } 
v .v 
5 . r) 
10. (;. 
15 . 0 






~5 . 0 
~\. Q. 
5 . C; 
10 . C< 




35 . (; 
35 ~ 
¢ <! C; 
45 . (l 
50 . (; . 
55 . C< 

























0.0 o _o 
0.0 
= 92-5 
= 15. QC:: = 4. 18 = 4 (j ~ = 14t) .1) 















9 . 9 
1 <:·. 0 
1 c•. 1.' 
9. €, 
1 C1 • t• 




15 . 8 
2 2 . 1 
39 . <;. 







40.2 .., •=! •• , 
..,, J • " 
33.3 
33. t) 
24.8 ..... .... .. 
~O.CI 
70 ·~ 












40 . 4 
4;) 4 
4C< 4 
40 4 a. 7 7 






..J l . t 
52 . e 
r::7 ·J .J.;i. -4e.e 
47.9 
.; 6 . 1 
45. ·3 
41 . 7 
39 g 








40 ~ . ./' . .:.. 
4G.S 
4€- . 1 
44.0 
43. <:< 














i= . .., 
3 s 




.:.i • ..,. 
3.4 
2.9 
3 . I) 
2.2 
.! . . j 
1 . ? 
1 . fir 
1 . 2 
7 
1s e 
1 .., .. t 1 
1 €, . 9 






4 . ? 
1 . 6 
.... ·:i er. ~ 
C) . C) 
.. , 4 















2 . 3b 
2 , 12 
1 . ·;ii 
1. 92 
1 ?4 





1 1 7 
1 . 3 <i 
1 .13 
1 . <} 9 
1. 1 () 
1. 03 
. 8 t1 . eo 









RUM NUMBER = 93-1 
SOURCE IHA. <:CM} =15. <)(? 
SOURCE SPECIFit GRAVITY = 4·. ~ 8· 
SOURCE T I ME !:• U·R A 1 IO H ( SE C } = 2 . C) 
SOURCE FLO!J RATE c cc s· ;i = 26().Q 
YELOCITY rcM/S) AT 2.1 c" = 74 ~r 
POSITION ARRIVAL PEAK ENI! PEAK cow~. DOSAGE 
;{ '( ·2 TIME TI l~E TIME MuC<EL FIELD ( c t'D · (CM ) ( c t1) (SEC;. CSE C;: ( SEC; (X-SEC'.< 
31). 5 1;. 0. c;1. ¢ 8 2.5 2<'; . 5 11 . 7 26 4 53 
30.5 . 5. (l · (). 0 1 . () 3 c• 15 . 7 12.3 27 5 .54 
3 <'; 5 11; . (,. (!. <;r 1. 3 ..,. 7 4 . 9 1 (j 7 24.5 3<:i .:.. 
30.5 15 . C< (.1 • C• • C' l • -' 2.7 4.5 9.3 21 . 7 . 16 
30.5 2C<. 0 · 1;:. C• 1 7 ~ -: 3 . 13 9.5 22.1 . 13 .:... - ·-· 
30 .. 5 25.;) ~·. ~· 2. t;1 '} C' - . -' 3.8 7 4 17.8 . OB 3 c;:. 5 30 . c-. <:• . 0 C•. 0 1.4 0 . <) . 6 1 . 6 <'? . ' -
·~ 1-. 4 t~ . C< <:1. C• 7 ? "'. - 5. 5 o"\ •} 0 .. - 4.1 10.4 . 19 q 1 4 s: o.· y. <) - .... 5.2 7.7 4.2 11) 6 1 Q I-' 
~; . :i' ..:,. ~ . ,. I-' 
, 1 . • i 0. ~( (1. 0 2 4 5.3 ? .4 4.G 11 . 5 . 21 0 
91 4 15.0 1;1 . I) 2.4 4 c:: . ..., €,. 4 4 . I) 10.1 . 1.7 
•:\. ... d , l . 't" 20. C< :~ • • Cr 2.4 4.2 5 '.:\ 3.? 9.4 .t2 
91. 4 25 . c;~ <:·. 1;. 2 >3 4 2 5 4 2 8 ? ? . - . 1; 8 9 i. 4 3 (~ . C< c•. c• 3. ~1 4.2 4.5 1 . 4 3.7 . "' 5 91.4 35.0 y 1;. <:·. <) .:; . ,- (; 0 .4 1 . 1 .1;t. 
182.9 (l '~ <:'. C• = .. S B G.4 1 . 4 3.7 . 05 ' .. -·. ?!/ 182.9 5 . (; ~' I} to.<) €, 1 6 . 7 1 . 1 2 . 9 . <} i~ 
182.9 10. C< C•. I) 5. ;; ? t• ? . ·3 l 5 4 . i.,l . ~'rB 
182.9 15 . <; 1; •• <) 5. <) 7 <:· ? 9 1 . 4 3.? .<Hl 
i ·: ·:- Ct - c - . , 2C•. 0 <:1 t) 4 . 3 , ..... ~ !!) .. , . 0 ... 1 . 5 4.0 •\.., . .. ( 
182 9 25 . (; <;r. <;i 7 . 1 ? . 9 e ? 1 . 4 3 ? • <) 7 
i ::· ·=· 4 .. ~- . ., 30. ;:) ~· . \) :;1 . (f 5.4 Q . C< 1 . (.'< 2.? . 05 
182.9 35.V 1:.. !) (,· . 1:1 1& 6 c; c'; G . ,. 2.4 . i; 4 
RIHi rWi'iBER 
SOURCE MA. <Cl'D 
SOURCE SPECIFIC GRAYITY 
SOURCE TIME ~URAT!ON (SEC 
SOURCE FLOY RATE CCCS) 
VELOCIT'r' (CM/S) AT 2.1 Cit; 
<I .... 
1.crn 
3 (';. 5 
3t:•. 5 
30 . 5 
3 C1 • 5 
3 (';. 5 
3 ;.\. 5 
30.5 
9 1 A 
91 . 4 
SI 1 . 4 
9 1 . 4 
91.4 
91.4 













1; . (: 
5 . ;) 
10.0 
i 5 . :~ 
2 0 <) 
25.a 
3¢ . (; 
:) . ·~ 
s.o 
i (.l • ;,.'< 
15 . (} 
20 0 
25. <) 
30 . 0 
35. () 
C, . ~l 
5 . c; 
1.t'r. 0 
15 . (; 





























=15. (;(; = 4" . 18 = 4 . () = 2GCt Q 






1 . <i 
1. 3 
1 I& 
7 ., ..., . -
-1 . 4 
2 1 
? ? ........ 
2 . 1 
2 . Z . .., .. 
..:!.. • ~ 
.;; . 1 
3 . 4 




~ . .::. 
{ . . 7 
-, .. -. ' . .:.. 








.:I. .., •• t 
4.5 
5 . 3 
4 c; . , .. . e- . L 
6- . 2 .- .. 
::;· ~ 
~. <;. 
5 .. . "' 5 . {. 
5.£ 




1 C:. 1 
9.9 
8.7 .. , ::: 
Q • ..J 
S.4 
EH~ PEAK CONC 
lTl'l E - i10 t' EL F I E L:) 
( SE'C; 






~ . 5 









11 . 6 
1 < ., 1 • -
1<:<.<; 
11 . (,l 
11 . v 
10.5 
1 <:< • 7 











: • .J 
G.3 s.s 
6 . <} 
~ .. , 








1 . £ . 
1 B 
2&. r; 
31 . 4 
7-; 7 
.... <J • ·.r 
30 . 6 
27 .3 
21 7 
1 1 c; 







1 :' .. .. ~ 
1 <}. 4 
S.4 
7.2 
;; . 5 
!& . r; 5 ., 
c; 'l 




( X - SEC 
• r& e 
. ?8 
. 7 <) 








• •J •.! 
. 2 9 
~ -t! ~· 
14 






• <) 9 
. (,'? 




RUN HUMEE~ = 93-3 
S 0 UF.: CE C• I A. ( C iO = 1 5. 0 o 
S 0 UR CE SP EC I F I C G RA V I T Y = 4 . 1 B 
SOURCE TIME DURATION CSEC) = 7.0 
SOURCE FLOW rATE CCCS) = 2i0.0 
\.'ELOCI T'i' u:!1/S :1 AT 2. 1 c:1 = 74. :.:1 
POSITION ARRIVAL PEAK END PEAK CONC. DOSAGE 
X V L TIME TI"E TIME MODEL FIELD 
( C M ) ~ . C tit .. > { C ttf ) ( S EC J t SE C > ( S E C ) ( ~{ - S E C ) 
3;;.,5 o.o · :.:•.C• .7 ?.2 3~.s 15.5 33.1 1.22 
3 0. 5 5 . (; . (,:. <) • 9 ~ . lb 33 8 1 €, . -:. 35 . 5 1 . 5 0 
3•).5 H•. O (.•.C• 1.1 G.2 14.5 1?.8 36.9 1.15 
3 v . 5 1 5 . 0 (,· . 1;. 1 . t• 7 . 1 1 (; . 2 1 7 . 2 3 6 . 0 7 8 
30.5 20.0 · D 0 2 1 ~ 5 10 4 16.9 35.5 .G3 
3 (,:. 5 25 . 0 . 1;1 1;1 2 . 2 7 :::: 10 . 2 1 4 . 3 31 . 1 . 4 8 
30.5 30.0 · o.O 5? 7.G 9.4 12.0 2G.9 .31 
3 I; . 5 3 5 . 0 <:• 1;. 5 8 7 <;· 9 . 0 1 C• 1 2 3 . 3 . 2 1 
g 1 . 4 C• . ·O t.:• . ti 2 . G 8 4 1 3 1 7 . 5 1 a . O . G C• 
~l. ~ 5 .0 1;. 0 2 7 9 .:,.. 13 . 1 7.4 17.8 .64 
~1.4 10 . Ct ;;1 C• 2.? 7 . C• 13 4 7 9 18 8 .G5 ....,. 
9 1 . 4 1 5 . o <:• . o 2 . 7 e . t· 1 :;; . :;; 7 5 1 e o 5 5 ...... 
91.4 20.0 ~·.O 2 B 8.3 13.3 ?.2 17.3 .5C• N 
9 1 . ·4 25 . 0 C• . C• 3 . 2 8 . 4 13 2 7 . €. 18 . 2 . 4 4 
9 1 . 4 3.<) . 0 <:• • C• 3 . 9 8 . 5 1 1 . 8 G . 3 1 5 . 4 . 3 <~ 
91.4 35.0 0.0 4 3 6.9 12.8 5.6 13 8 .23 
91.4 35.0 0.0 b 5 ?.9 9.2 3 . 8 9.G .OG 
91.4 40.0· 0.0 7.0 7.2 7.7 1 7 4 . 5 .02 
9 1 . 4 4 5 . :.:<· ;;. . !) C• ~· ?. i 0 . o . 3 . r3 . \) 1 
1B2.9 <:<.(;· (•.O 4 8 11 5 15 2 4 1 10 4 .28 
l f! 2 . 9 5 "' · c• . r) 4 B i i .2 l 5 . G 4 . 1 i t · . 4 . 3 1 
182.9 10.C• <:1 .C• 4.li. 11 1 15 ¢ 4 3 10 6 .33 
1'32.'St 15.;;> (:•Ci 4 . 7 11.t• 15.'.) 4 2 10.G .3;.> 
:82.9 2C•.i) <:1 t:· 5 1 10.5 1~ . 9 4 . 2 10.6 .28 
i B 2. 9 25 . C< <;1. t'i 4 ? 1 o . 7 14 t\ 4 1 1 (,'t • 4 . 2 6 
1 e 2 9 3'0 . o <:· . <;. 5 s 1 1 . 1 1 3 <; 3 7 9 . 4 . 2 2 
18 2. 9 35 . ~)·· <:• 0 5 ~· 11 . 9 13 7 3 . g 9 . b . 2 3 
182.9 35.0· 0 . 0 8.2 9.5 12 . 7 2.2 5.7 .07 
182.9 4o.o ;).<) 8.5 8.B 11.G 1.5 4 :'I .\)5 
182.<; 45.0 0.1) <:1 .0 1¢.4 C<.O .8 2.1 .<Vi'. 
R IJ ri NIH1 8 E R 
S 0 UR CE !:• A. (CM; 
SOURCE S tC!F!C GRAVITY 
SOURCE T ME DURAl!OK CSEC> 
SOURCE F 01.:1 RATE (CCS) -
vELCCITY <:CM/S::~AT 2.1 Cir; 
LI 
."\ 
r c rr;; 
~0.5 
3;: •. 5 
30.5 
7_ •"1 C' .,;/ ,,. . .J 
30.5 
30.5 
3 (;. 5 
3 :~ c:-•• ..J 
CJl.4 
·~ 1. 4 
CJ 1. 4 
91. 4 
91.4 
.:\ • .i 
• L • • 
CJ 1 . 4 
91. 4 
91 . 4 
91.4 
CJ 1 . 4 
91.4 
182.9 
.; ~ ·=- ,:\ 
• r:;J - • <# 
182.9 
1 ..... ·:· Ci o-. J' 
182.9 
1B 2. ·3 
182.9 ....... -. ·:t 
LC'.:.. • 
182 9 









I ({" ; 
( C< -s . ;) 
1 <; . 0 
·1 5 . C<; 
20. (:-
25 . t<. 
:;:o. o· 
35.;). 
I) . 0 
5.0 
1 0 . ¢ 
1 " :' 20. (; 
:25. Q 









• t= •\ 











1£.!j . (; 
?('t. 0 




t• . C1 
c; •. c;. 
~· t'r 
c;: . 1; 
~·. 0. 
C:i. I) 
"'• t\• ..... 



























=15.C)y = 4. 18 = 1(1.0 







1 .. • l!.o 









7 7 •J • ..;,/ 
:;: . 4 
3.7 
5 . 9 .. ~ 
:!J ~ 
.,. c: .. ·-· 
C• • <) 
4. 7 
C" .-. 
..J • .:. 
5.4 
t= ..., 




;;: 4 ,J • • 
9.2 
9.8 
1 c; •. 4 
1 <:·. 8 
1 1 . 1 
i ·:· .1, .. -. '· 
11.9 




11 . 1 
1 !) . ~· 
ci • .. ! 
'.'.\ '7 , . .,, 
1(s B 
9.4 
1 (l . 9 





6 . 5 
.. , t= 
0 . ..J 
13.5 
.... C' 
0 • ..J 
11 . 2 
8 8 
? . 1 .., .... 





















.~ .. J . t!:. 
.. 1 •"\ 'T ... ,;!.. 
25.6 
13.G 
13 . S 
13 6 
13 . 1 
13.1 
16.8 






1 .i .i 




18 . 7 
1 ·;, G 
2¢.1 

















1 '?- • C: 
.. •'"\ 7. 
! 0 . "' 
1€· . 3 
15.3 
11 . 3 





.-. .i 0 • 
lb.B 
r; 5 
5.7 ..., .., 











"t • L 
-: c:; 
•.!. •.! 
























14 . I) 
9.4 
~ . (j 
.5 
1 i} . 6 
10.1 
11 3 
11 . 3 
11 5 
1 i ::: .. . _, 
11 3 
10.4 e . i:i 
7 5 




·J • i:.. 
1 . G 
C:GSAGE 
O~-SEC:: 
1 . s 4-
i 4 :: . . ~ 
1 . 7 5 
1 . 4 8 
1 ~ -- ..::. ( 




. 8 4 




. 4 f: 
. 4 C• 
24 
1 4 
. (j 4 















. <) 3 ., .-. . \;.:. 
i--
1--w 
RUM HUMBER = 93-5 
SOUPC£ ~1 IA. (Ct-I) =15.{)C• 
S 0 lJ R C E S P E C I f I C G' R fl I/. I TY . - = 4 : 1 B 
3 0 LI P C E T I M E !:; U R A T I 0 t·I ( S E C ) ' = 4 0 0 
S 0 UR GE fLi.Jl!J RA TE ( C CS; = ·2·~ !) . <) 
'~·EL 0 C ! T ':··· ( C M .l S :1 AT ·2 . 1 Cf~ = ? 4 . ~1 
FDSIT!GM AR R I V AL P £ A ~· 
\I ... 
... c !1) 
3 (•. 5 
3 C;. 5 
.., .~, o= 
.:; \. . ..J 
3 <). 5 
3 (1 5 
3(;. 5 
3,;. 5 
3 <i. 5 
3 C•. 5 
3 (';. 5 
3 C• . 5 
9 1 . '4 
91.4 
91 . 4 






''-' 1. 4 
-:: 1 . 4 
91.4 




· c·., o 
~ • •• f ..:.. ~ 




"'o o"": a L •.,1.;. . .:· 
1E!2. 9 
18 2. 9 ... -.. -, 4 
L 0.::. . , 
182.9 






~ . ((. 
10.0 
15. (f 
2~) . 0 




4(; . 0 
.d. r: :'c .. J •. , 
<;: • (; 
5 '" 1C<. C! 
15. t· 







5t). : .. } 
0 0 
5. ~· 
1 (f . (; 









55 . ~: 
£c'. 0 
(.5. 0 
? (,~ . <) 
z ... c i:-t) 
0.0 
0.0 












~ ~ ..... 
0.0 
:) . t• 
<> (;t 
i;1 t'i 

























L • .!.. 
1.4 




v 4 "' . , 
2B 7 








t• . 3 
7.3 
1 ..,. c I / 
-tf C• 
4 . £. 





















.:,;-.1 • .!. 









.:!. i .., ' .. ( 
28 .. -;. 
16. 7 








70 ' ·-• •.: • L 
42. f. 
-+ 3 . 1 
38 4 
31. 9 
31 . 7 
42. 1 
43.9 
41 . 9 
42. <:• 
42: . 1 
42. 1 
42.4 





f; 1 . l 
5 .. , r\ . 0 .• 
43.8 


















4 I} . 5 
;) r) 
48.3 . .. . 




.i ,:( ::: 









4 2 . i' 





21 . 9 
2 <). 7 
2 t' 1 
19.2 
1 4 t3 








9 . 1 
1 ,;. . 4 
8 5 
8 4 
€- . 1 















3 . t; 
7 .-. 











7. i •::\ ..., .. ,, 
28.6 
1? . 3 
5.7 





21 . 3 
23 ·;t 







1 .-. ... , 
13 4 
13 . i 
13. 1 
i .., ~ .J • '-' 
12.7 
1 ·:; ..,. - . I 








4 ·=· . -
!)GS:iGE 
,,. I.I .-.. r- ...... ' 
'· /\- ::i::.~ 1• 
5 .'.' t~ 
7 . r; <;: 
.., < .., 
: . l..;,. 
t~ . 2 '?-
5 G6 
4 . 9 C: 
7 •'"\-, 









:::: . c:i:. 
3. 12 
2. 5 i:. 





1 . 6 7 
i . ;; 7 
1 . 9 4 
1 . e f. 
1.1H. 
1 . 8 3 
1 . 6 3 
1 . 5 5 
1 . c,.? 










RUN NLJtH.JER = 94-1 
SOURCE Difi lCM) =15.00 
SOURCE SPECIFIC ~RPVITY = 2.59 
S 0 LIR CE T! ~1£ !?U !\":1 'f ION CS,E'·C ~ = 4 . 0 
SOURCE FLOW RATE CCGS) = 280.0 







3 0 5' 
3 'l "' " • ..J 
30 5 
3 !) . 5 
3(,r. 5 
3 0. 5 
3<'· 5 
30.5 
3 (; 5 
31;. 5 
91 4 
9 1 4 
:: 1 . 4 
91.4 










O?·• 0 v-. ,,. 
82.9 
82.9 
8 ·=· Ct 
82.9 
B2 . . St 
82 . '3 
.-.. -. 4 c.::.. , 




(• . t l 
5 v 
1 !) • 0 
: 5 (; 
2 r) • ::: 




4-0 . 0 
A ::: A 
~..J • • ., .. 
(,<, C< ; 
5. ;} · 
1 1;. . (; 
15.0 
2C• . (; 






5t' . (,\ 
1; . 0 
5.0 
1 C• • t} 




35 . ...,, 
35 l:· 
40. • ..· 
45 . I) 
5 t' . c: 
55. t} 







































4 . l 
4 1 
4 8 
c; -: ·-· •..} ,. .... 





/! .. 3 
t•. e• 
6. (,1 c· .-. 
:;.> • .'!. 
t;. . !) 
6.9 
€ .. f: 
7 .! 
- .d 
I • 'T 
7 9 
9 z 
1 <:1 • 5 













"' .. -. C' l 0 . ..J 
(1 I) 
.., ::-
: • .J 






7 ·:;: . "-s . -:1 
€ 4 .. , . "' .... 
10 €· 
1;;.. 4 
1 (; . t• 
11 . 4 
H•. 5 
1 fl ,. y • "' 
11. (• .. " .. 
1 l . "' 
12 8 
15 . 8 
11 2 
11 . 5 
1 a . .,, ., ' t!. 
1 ..:'! :: • , • ..J 
16 4 "' ,. .., 
l !:;· • .:. 
16 3 
15 .. 5 
















14 . 1 
14.7 
11 . 8 
9.4 
;) . 0 
25 ('· 






1 .... .., o.o 
113 9 
18 1 
12 1 ,, {, 
y • y 
26 6 
26 





.23 . 1 
24. t3, 






l .. · .... ?:/. ~ 
18.3 
"I::' ."'\ 
l ..J • Ci 
1 4 . I/. 

















1 . 1 
. c; 
1 e 
1 . 8 
1 5 
l . 7 
1 . 5 
1 . 3 
1-. 2 
i . 4 
1 . 2 
i . i 
1··. 1;. 












2 .. 1 
1 2 . ?., 
12.9 . ., ., 
1 c. . .:.. 
ii). 8 
'3 . 9 
9.6 
8.7 
i3 . 0 
5.5 
4.5 












2 - ·3 
2 7 
.. , "T 
~.' 
2 . 1 
!)0S8GE 
tX-SEC) 
1 . G 2 
1 . 7 1 
1 . 2 4 
.85 
. ? 3 





. 0 3 
. € 9 
? t'i 
59 
. 4 i; 
. 39 
.31 
29 " .., . .::. I 
2C:• 
15 


















S 0 U R C £ ~' I fi t C M ,,-
SOUR GE SPECIFIC GRAW!TY 
SOUPCE TIHE ~UR~TIGN (SECJ 
SOURCE F.L • ..OJ~ R~TE (CC5) 
' .. /·ELGCIT\1 tCM/S~1 AT 2.i Cf~ 
>~ 
.. CM) 
3 ;:: . :: 
3C•. 5 





3 <>. 5 
3 (• . 5 
~ <}. 5 
3C: 5 
30 . 5 
::;;; 5 

















~ ,., :;1 ,, .o- . 
182.9 
: 8 2. ~t 
~8~.9 
1 .. , ·=· Q 0 - . , 
182.9 
1. i:~ ·=· .:\ ..... - . ,, 
182.9 






t· . :j 
5.¢ 
10.0 
15 . t; 
;2:.) :j 
25. <i 
3 (t . tl 
35." 
35. :.) 
40 . C• 
""' ·~ 't ..J • ~ 




r:; A .,, ~V 
l(.l . (.l 
15 . (; 
20 (~ 




4 <) (s 
45. (\ 
50. <) 
C' c:" A 
_1 • .). •.; 
€_. (; • if . 
f, 5 (< 
70 l) . 
t- . t) 
5 . (r 
i 0. 0 
15.¢ 
20. ()· 
25 . (; .,,t {<· 
...; •• 'ol 
35. (;. 
35. (}· 



























0 . 0 
0 0 o.o 











0 . 0 
= 04-2 
=15 ~i~l = 2.59 
= "?. ("< = 280.<) 
= :~fo . ~· 
ARF~ !:~/AL PERK 
TIME TIME 
(SEC) (S£C> 
1 . ;; 
1 . ,_:. 
·:• A 
-·~ 2.3 





i' . Q 
8. <;1 









7 . 7 
7.2 
8.0 







1 1 . €, 
11 4 





i 4. 1 
1 4 t. 
7 ·~ 










1 (; . y 
1 i . ;; 
51. 5 
1 ., 7 - ..., 





13 . 4 
13 . B i .-. c-





L I . .J 
18. c;. 
1 ~ =· , . -
20 . 4 
l 7 C• 
18 7 
1 ·:1 '1 , .
?~ ·;: ,.... '" ...... . •:.\ .., 1 ~ . ( 
1c -;o - ..... ~ 
20. 1 
20 . 1 
1 G • f. 









1 't-. 4 





, 7 r:; L .,, • ·J 
1 i ·;t 
















2 i . ;? 
2v.G 
31 . 7 
31 . 7 
31 7 
31 . s 








·~.. 1""\ .=:.:. 0 
2 4 '• <) 
.~ ., """· 
~.;,. • .. '
21. 7 
2 Cr~ 2 
1 I& . 1 
14.9 
11 . 3 
g t~ 










b . ·~ 
r; . 4 
G.2 
5 . f, 
4.b 






i . G 
1 . !) 
3.2 
'7 ., 
•J • •J 
3 . i 
3 . c} 








~ .:1 "T 
-: • . I 
42 '8 



















11 . 5 
lC•. ~ e ·;; 
7.7 . · "" t!i .J 







l . I 
7.5 
7 2 

















1'.7 .,. •J 
1 :~ •'1 .. " 











•"'\ , . 
.!.!:'.I 















SOURCE tiIA. CCVi) 
SOURCE SPECIFIC GRAYITY 
SOURCE TIME ~URATIOH <SEC' 
S 0 UR CE FL: 0 t:l . RA TE ( £ c,3 ) 




i ,, ·:• !'.\ 
• 0 - .• 
182.9 
1 " ·:· Cl CJ - •• 
182.9 
f?.0 S IT. I O N 
'r' ( crn 
4 5 . Cj 











= 15. <:ii;. 
2.59 = 7 i;, = 280.~ 
= 30. ~· 
·ARRIVAL 




1 7 Ii. 
21. 4 














2e 7 .-. " -, 
~ 1 . t 
(,s ,, 
PEAK 
i10 Ci EL 
1 . 7 






. ;:: "'t • •J 






. 2 4 
i p 







R!Jt4 NLJi48EP = 94-3 
SOURCE ~·IA. (CM;, =15.\.'t(t 
SIJIJRt:t SPEC if IC GRAvITY = 2.59 
SO.UR CE TI ME C•URHTION tSEC} = 1 C• €) 
SbURCE FLOW RATE CCCS) = 2eo.1> 
VELOCI t<1' u::M/S :1 AT 2. i Cf'! = 3~. ;_;, 
POSITION ARRIVAL PE AK EH!) F"EHK CO~!C, ~qJSAGE x 'T° .,. TIME TIME TI t'IE 110 C< E:L FIELD '-
~CM; t CPI~ tCM) (SEC) ( ·:·£; {' ~ •· .-. ~ r- ' 
. .., .-. r- .-. 
.. ~--. ... .:.::.:.., , t. ..... - ~::.:.., , .. 
:H~. 5 !;· . !;l !;~ . !) l. b ·LB 6~). G 2 4. !;l 46.o 3 1? 
30.5 '5 . (; <'.•. 0 2. £! 1 <} 3 52 . 6 
n~ 7 49.1 - c; -,:: f!t . oJ .::, • •J { 
3 •'1 C" i c,. o (• . I.~ ''"' ..... 9. (1 52.i 23.9 41.3 . •;] 3 : (.l 1 
- " • .J 
.:::.. . .::.. 
31; •. 5 15 . C: (,• (,· 2 . /i.. 9 8 28 5 --:. 7 a 45 .. 9 2 . €. 7 ,:.,•J • .r' 
30.5 2t<t. t' C•. C• 3. (,'l 10.8 22.9 21. 9 43.1 2.36 
30.5 :.;::5 (< <:• . !) 3 4 1(: 3 21. 9 l?.5 3~.4 1 . 9 (~ 
3C•. 5 30. ,. (• (,'I 3 . B 9.5 22.6 1G.8 35.3 1 . 7 7 
3 (). 5 35.0 (;! (;! 4 . 3 9.5 22 e 13.4 2·9. 5 1 . 43 
3 <). 5 35.0 ,, • (.'r 5 5 10 2 20 1 Ct ~ 22.7 .-.. C' , . '"' C; ..J 
3 (; . 5 4(: . (; (<. C,t €. 6 11 . 3 1 9 . !3 0 7 19.7 . ~s IJ • •J 
3 <). 5 4 5 0 ''• t't 7.4 10.4 1 <l .., 5.8 14.3 . 41 I, •• , . l 
3<:1 . 5 50. ij. Ci I) 9. c;. 11 . 1 16. 3 4. I) 1 () . 1 . 2<:: 
3o.5 55 C< c•. I.• 1 1 8 13 . f, l~ 1 2.4 ,; •"\ .oe ....... ::J. ~ ....... 
30.5 fi,(' . (• C·. C1 (•. (.1 1 G . 13 <) • <} ~ .5 . (,i 1 00 . '°' 
q < .i :, . :) ~I • (r C' 13. 9 28.S 9. (.~ 21.1 1 . 4 C• , L • • ..J.' 
91.4 5 . (f C•. C• 5 4 14 1 3v.3 9.3 21 . 7 1 . 4 7 
91. 4 1 C< . (.~ , C•. o f, . C• 13. 8 27. •j 9. 1 21 . 3 1. 3 4 
91.4 15 . c; C•. <:1 6 7 13 . e 2G.1 e.e 20.7 1 . 2 (~ . .., 
91. 4 20.:::. ·(•. (,'r .. , . 15. (• 26 ·;t 8 7 1 ''..\. 7 1 . 1 3 ~ ~ . .., 
91.4 25.0 C1. t;1 6 q 15. 1 25.9 7.e 113.G ao .. . / '-' 
91. 4 31~' . Q ~· 0 7.2 15. 7 2 ~- . ·:.t 7.7 1B.4 . 9 r; 
91. 4 35 C: C1 • C1 7.3 15 . 9 2t.i- t; 6.7 16 .. 3 . 88 
91.4 35.0 (1. C• 
..., .., 14 . .g 23. !) 5 r; 1 "7 .. , 77 ' . l .., • Cl .. _, 
91.4 4\) (< (1 • I) l3. 2 14.9 28. (; 5 4 13 4 7 ·-;: -
91.4 4·= t\ <:•. !) 9. 1 15 2 26. ·3 
. ...,. 11 . 8 = "'7 ..J • ¥ ~.I • ..J l 
91. 4 50. (j (,1. 1;1 9.3 15. 5. 26 .3 4 1 10 4 47 
91. 4 55. (J . (•. , .. 1¢.8 15.7 24.9 3.5 8 -:\ . 39 
91.4 60 . 0 <i•. i;i 11. ? 17 . 1 24 9 3 2 e 2 .31 
91.4 6= r\ (•. (,l 1 .-. ., ·17. 5 23.7 2 ? 7 ~ Cc 25 .., . . ~. ' 
91. 4 to.<:: (,1. 0 13.4 ··l G. 3 23.2 2 2 5.7 1 CJ! 
132.9 (,~ . 0 <:• . I) 1 1 . 1 20.2 36.$ A t'• 1(.l .1 . :' g '1' • v"" 
182.9 5 . () · . ~t. t;t 1 l. (,1 20. (• ::.t- e 3.9 9 . '1 .eo 
i B 2. 9 10.0 ·~· • (,'I 1 l . 5 21 . 2 3?.3 3.S " .· . ? 7 .. ~
· o~ c:; 15 . <; 1; •. -i) g, _ e 21 37 '3 3 . t:, c; . 2 7 c; .. '.! i:... / ~· • 1: ·-· 
182.9 2~'. C< 1:1. ~' 1 . .., .-. 20.6 36.5 3.5 s . ':,\ . ? c;1 .:.. .. .:.. 
182.9 25. <) . (,1. <) 11 . '3 20.4 35.9 3.4 8.7 . I& 4 
1B2.9 3(.\ . 0 . -~· . (.\ i i • . 21. ~· 3:;. 5 3.3 .. , .:!. .65 . . . .,. Cl • • 
1e2.~ 35 . <; (,!. 1;: 1 1. €· 20.€. 38.5 3.1 e . c, . €, 5 
132.9 35. C• •'1 :\ 15 .. 0 21 . 9 33.1 2.5 r; . 5 4·::-" .. 
182.9 40.0 <;.. 0 1 5. -+ 22.7 34 4 2 5 G.5 . 4 <i 
RIJl'l rlfJME!ER 
SOURCED A. <:crn 
SOURCE S EflFIC GRAV!TV 
SOURCE T ME ~URA1ION CSEC> 
S D UR CE F D 0 R.A T'~ ( C t: 3 ) 
V E L. C CI T Y ( G l'i / S ;: A T 2 . ! C 11 
'='OS IT I G fr ., Y. ., . .. , .!.. 
( 01) ( Cl'i; (CM;: 
16 2. 9 45. 0. ~· • <) 
182.9 5i) . ;_ .C• .. 0 
~ e 2. ~ 55. C<. Ci. 0 : e :2 9 lo . o t)'. C• 
182. 9 £.5. v· (•. 1;.. 
1 ~ ·) '4 :../-.,, 7 (.\ . Ct c•: ;;. 
= 94-3 
= 1 5. (}(;:. = 2.59 = ··1 0. <) 




H .. 1 
17.6 
1 7 . ?-
H:. <.~ 
19.4 
2 (•. 1 
PE~K EH D 
TIME T Il~E 
(SEC ) (SEC) 
1e. 9 33 1 
Ei 4 7. ') .., ._._ . t 
20.2 .31 . 0 
2Q 3 2~.6 
20 1 22 ~ 3 
;!::) . 4 22~~ 
PEAK COMC. 
MOC•EL F IELE< 
2.0 5.2 
i ::! . " 4.? 1 . e 4.7 
i . 5 4 . \) 
1 . 3 3.4 








. t) 'S1 ..... 
i-' 
\0 
RIJH MIJMBER = 94-4 
SOU!i'C£ t1 IA. f G f'D =15. <)¢ 
SOURCE SPECIFIC GRAVITY = 2.59 
S 0 IJR CE TIME ~URATIOH CSEC) = 15.0 
SOURCE f-LO!:.! !i:ATE u: cs> = 20;,) .{) 
V E l 0 C I T Y < C 11 / S ;: A T 2 . 1 c i'1 = 30 (• 
POSITION AF.RIVAL PEAK Ef!r< PE AK C 0 fiG . vu SAGE 
:it " z TIME TrME TI ME Mui:' EL F iE L!) I 
<:Cl1) (CM;. (cf'!) <SEC ;i (!;:EC i ( i::;E C} O~-SEC~ 
30.5 C; • c; (:. 0 2. <) 15.5 7L2. · 25 1 47.5 4 54 
31.'t. 5 S.o <!i. 1.'i 2.2 15.7 . 7·5. ·3 28.4 51 . 7 5. 0-;1 
3 (;. 5 10.0 (•. c;. 2.5 1:3 . 5 €!() . 7 2 €, • 1 45.8 4.35 
31). 5 15 . Cc C•. t'i 2.9 13.9 32.2 2 5 ~) A -, ,i 3.S9 '-t' ( • • 
30.5 2¢. c,~ (1. t;1 3.4 13.7 2~.3 '}? ;: 44 . 1 3 4 3 i:.. s- . ".! 
30.5 25.Ct C•. <." 3. f, 1 G. 1 .-, .. -.. ":( 1 9 . I) 3-e. e 2 ? 8 ~o.~ 
30 5 30.C c;. C• 4.2 16 C• 2.8. 5 1 7 . ft ::; €, . 6 2 . £t;1 
3 C•. 5 35.0 C•. <.1 4.5 13. 8 27 ·. 0 1 4 . ~- 31. G 2. 12 
30 5 :?:5 . (;- ~· c;. 5.2 16 . €- 24 . -; 1 c;. S 24.? 1 33 
3 <). 5 .i() . 0 ¢ 1'1 5. 7 14.8 .:N.6 ~ 2 :21 . 5 i.i3 
30.5 c:.s. ¢ (• . I) €.. 9 17 . :::: 23 .. 5 ,; -r H.3 . 75 ,, . I 
7 ... ::: 50.0 (•. t• 9. f, 1i3 . 1 :2'4 . 3 5.3 13. 1 . 51;. '"" '- • .J 
30 5 55. <f -~·. <) 1::::. 1 1'8. ~ 2'3 .. !& 4 0. 1 <) • 1 . 2 9 
,.... 
3 <J . 5 f.O.o t•. t• 18. 1 1 ·;t. 5 22.9 3. 1 8 ti 1 4 N 
30.5 ~~.5. 0 ~·. 0 19.3 1 9 . 7' 2<Y. 9 ? -: 6- . I) . 1<'· 
0 
1- -~ 
3 C•. 5 70.0 C•. C• ~·'1 7 ?t\ 7 ·:>o 7. 1 . () 2.7 . {.\ 9 -~-J - .., • .J _.,, • .;J 
91.4 <) .<) (•. 0 5. ~.:. 17 . (1 48.2 1 1 . 1 25 2 2 2 ~t 
·;i 1. 4 5 :\ (•. 't.'t 5.8 1 7 :::· 48.7 11 . 2 25.4 2. 3C• • . u 
91.4 1 c; 0 c:.. <) f,. 9 16. 9 41 . 2 1 I) . 9 24.S 2. 1 (• 
91.4 1 5 . () t!1. 0 5.7 1 7. 4 40.9 1 ... .- 24.3 1 . 9 8 ..., . 0 
91.4 20 . <) (,1. (;t f .. 2 14.9 41 . 7 9.9 22~9 1 . e 1 
91.4 .-. C' • ' i:. . C• b.4 14.9 34.G 9.2 21 . 5 1 . 5 7 .:!...J . .... 
91.4 30. (; (•. c;. 7 (• 14 . 9 35.4 '3 . 0 21 . 1 1 . 4 5 
91. 4 .35. Cc C•. C• .., c- 14.9 35.4 B t.'< 1 Q :'I 1 . 25 ' • ..J 
'3 1 4 35.0 ~·. 1;. B.5 1 s. fi.. ::: 1 . 'fr fi.. s 15.8 1 . <: i:. 
91.4 40.o ~·. 0 •"."I C"• 1 ·~. 7 31. s G.3 15.4 1 . 0 2 CJ • ..) 
91. 4 45 . (; <::.O 9.0 20. 1 30.1 .... 13 . 6 32 ·~ oJ 
91.4 50 0 <:•. i;i 9.9 ·20·. g 30. ~- 4 .... 12.0 GG .Ct 
91. 4 55. (: C•. C• - 11.? 19.8 3C•. e 3 9 0 0. 5 ,_:. , ,. 
'3 1 . 4 btc 0 '~· .. 0 13.1:1 21. 2 29.4 3.5 ,, •::\ .i •. 0 ... .. ~ 
91. 4 €.5. <;: <;i. C• 13.? 21 . ? :::: 1 . (; .j a! 8.2 . 42 
91.4 ?(). 0 C• . <.~ 14.9 22.8 31 . 3 2.9 7.5 7Q . .,, , 
91. 4 7' ,, . 0. 0. C• 1 7-. 8 22. i:. 2€. 1 1 3 3 4 I} '? 
91. 4 75 . !) C•. i.~ (1 t;• ., 7. c 0 . Cc .? 1 . 9 . t'l 4 -o;;/.::;.} 
18 2. 9 (; . 0 1;.. 0 1 1 . 1 21 . f, 40.3 4 0 1,,. . ,,. 1 . () 3 . ,. i:.. .. .:.. 
132.9 5 f( C•. C• 12. t) 24.3 40. 2 5 ,., 12.5 1.05 . ~ 
182.9 10.C; C•. 0 11 9 22.8 40 . 5 4.8 12 . t} 1 . <.i c;: 
1 "·:;> Q 1 s. :.) :) . t) 11.9 22.2 41 .,. 4 . ;; 11 . 5 1 :.) Ct 4Q - •• 
'IB2.9- 20.0 <;: <) 12 . 3 24 ,, 42 3 4 c:; 11 . 3 ~7 •J 
182.9 25. () ,1, :'i 12 ? 22 . 5 42 G 4.4 11 . 1 Q7 .... , .,., 
R U M rlfJ Vi t: E R = 94-4 
SOURCE DIA. CCM). =15.00 
SOURCE SPECIFIC GRAVITY = 2.59 
SOURCE· Til';E· ~IJRffTION CSE!;)·= 15 1; 
SOURCE FLO~ RATE CCCS) = 280 0 
YELCcirY CC~/S) AT 2:1 CM = 30.0 
PGSITIPi i:;P.RIVAL 
~I l.' 2 TIME .. , l 
( C·l'i; .(CM.;: < G·l'i; (SEC;: 
1B2. 9 . 30 . v . Ci . i) 13. 1 
i 8 2. 9 35. (). <•. ·C• i3.5 
1e2·. 9. :,::5. v . C•. 1;. 12. 9 
i .-;· ·:· . Ct 
- <:t ~ • , 4ti.O· . (•. tV 1 3 C• 
18 2. 9 4·5. 0 ~·. 1;. 14.6 
18 2. 9 5 (' . t' <~· . (,,1 14.7 
1s2. 9 55. ¢' ~· .· ,, 1 €,. 5 
182.9 i:.o . o C•. 1) 16. 1 
102.9 (,5 .. C<. <:•. (;1 17.2 
18'2. 9 r,~.o·· 0. t\ 19. ~ 
182.9 7 0 . (). ~r I) 2 1. 1;1 
i 8 2. 9 ?5. :) C• Ci'. 21.9 
i82.9 8<) . (} <:•. 0 <;t • <) 
PEAK om PEAK COMG. vOSAGE 
TI i1 E TIME MOC•EL FIE LC( 
($EC~:· (SEC:< O~-SEC; 
?7 ---..1. ( 42.5 4.2 10.6 . l?.5 
2 1). 9 41 . 4 3.9 9. •ij 8 <:• 
22.€. 4.0 .. 2: ., 0 •J . •J 9 . t~ .?8 
25. i 41 . 3 3.8 9.6 .78 
23. 4 4 i . 3 -; ·~ ..., . .::. c. ·> 65 IJ •.:.. 
24. c• 3St . B 3 ~- 7.7 r!, C) 
25.5 4,;. 3 . ., c ( ·"l . 55 ...... .:.. . •..: . .:. N 26 4 39 4 2.4 6 ., .46 ...... 
24. 1 38.6 ? .~ -. ([. 5.7 . 3 9 
24.4 38 G 2.0 5 1 .33 
21 . f.. 2? . €- 1 . 1 2.~ .14 
':"" q - l . J 
.-•• , "7 
~- I 1 . 1 2. ·3 i 2 
24. 4 !) . () .., . l 1 . ~ .07 
RUH Hf.JMBE~'. = 04-5 
SOURCE DIA CCM) =15.00 
SOURCE SPECIFIC GRAVITY = 2.59 
S 0 !.J ~· CE T I ME D iJ RH T .! 0 N C f;£. D·, = 4 !) . i.l 
SOURCE FLO& RATE CCCS) = 290.0 







3 (1. 5 
30.5 
30.5 





3 <. . 5 
30. 5 
3 <. 5 
~ 0 . 5 
3 t.. 5 
3v.5 
·3 i .-4 
91.4 
91.4 
9 i. 4 
91.4 
~1.4 
·;; 1. 4 
9.1 .A. 
':\. .i , 1 . • 
91.4 
91.4 
~ 1. 4 
·;; 1. 4 







·~ 1 4 
~ 1. 4 





1 I) . () 
1s.o 










70:.¢ ·o· . o 
5. (). 







.:l.() . 0 
45 0 
50 . (: 








9!) . 0 
95. (,< 


















































3.8 4 ., . . ~ 










f, . 1 
5.2 
6.3 
{. . 5 
f, .:1 
€. . 8 
g ·~ 
c; . (} 
1(1 4 
11. 4 




21. 7 ,, ~ a 









77 7 ·-•V. C 
34. 3 
3€, . £;, 
35 6 
31 . 7' 
.,., 7 
"" - • .J 












21 . 2 
21 . 1 





3;; . i 
43.4 
43 ') 













~14 . 1 
1 i;17. l) 
88.G ;_:,5. ,, 













t.e . 3 
65 . 3 
?.:.1 . e 
59 4 
€ .. () (p 
59. ;3 









51 . 7 
4 :; •;:\ "' . , 
46.4 
4G.? 










21 . 1 
18.G 
15.G 
1 ·;· t~ ,_ . ., 





.d ? 'T • ~ 
3.4 
2.9 
1 i . 8 
12.1 
1 ; :~ - .. 
11 B 
it) •;I 
1 <:S • 1 
9.3 






















49 . 1 
- C' <I ~ .J ., 
42 () 
38. 2 7., ., 
·-•·J . •..I 
26.'3 
24.B 





7 .5 .-, c; ,_ .. 
.;!_r:.; . :!)' 














a ~ ... .:. 
b s 
5 . (; 
4 :\ .. 
3.7 
2 ? 
C'· ... , 





1 . ., ') 1: c.. . ~ .. _. 
11. c;,3 
1 i) .· 3 {;t 
4 .... C' , ~ .J 
.. 7. 5 f;, 
7.04 
5 . ? f, 
4. i 7 
3 . f, 9 
2.63 
1 . '3 8 










•.J • .:"-..! 
3 ;; f; 
--; 70 
•J • •J '..! 
·-~ ..., ~· 
.;!.. • : :!I 
2.74 
·"'\ ""''"' .:. . .:.o 
1 . 9 8 
1 bf. 
1 . 4 Ii· 
1 .. , .., ::... t 













3 fJ U ~~ C E E: I A ". t C M ) 
S 0 IJ.R CE S,F:;.E C IF IC • GR f! VI TY 
SOURCE Tr!1.E C•LlRATIOt·f (SEC/ 
SOURCE FlDfii RATE .<C.c:;.;. 




l .. -•. -, i:i C• t!.. ,, 
~C? C 








f 8 2·. ·3 
·lg 2 .. 9 
-c • ., l"':I Q 
: 0 ~. ~ 
18 2. <;; 
... -. .-. q 




1 0 .. , Q w - • ~ 
182. 9 
18 2. ';' 
1132.9 
..• 
FOSITifHi y ( c ti ;1 
i (.~ . & . 












7 I) . (; 
70 0 
75. C:• 
8i.) . :,) 
85. (; 
9 t.:• . :,) 
~5 . (s 
l 1)C•. 0 
1 i;•5 . ('; 
L 
(Cit!;. 
, •.. c:. 
C•. v 
C•. C• 
.,, . 0 
C• . l~I 
<;:. 0 . c• . r) 
<::. o· 
C• . () 
<:· . 1;. 












=i5.~·t• = 2. 5 <:. = 40.0 
== 2eo.o = 30. Cr 
~RRIVAL PEAK END PEAK CONC. DOSAGE 
TIHE TIME TIME MODEL FIELD 
( S E C :. t S E C :t t S E C ) < X - S E C 
ii.i 32 9 ;;;; 5 £.i 14.9 :2 52 
12.6 33.1 65 4 5.9 14.5 2.39 
12 1 34 7 66.8 5.8 14.3 2.40 
11 3 4 7 . 7 (.r; e s . e 14 . 3 2 . 3 9 
11 7 4? 2 b? 4 5 5 13.G 2.23 
12.4 49.3 ~i.9 5.1 12.7 2.01 
13.9 3<1.9 f.? 1 4.b 11.5 1.34 ..... 
14.2 3iJ.4 t-7.J 4.i' 11.e i.ee.:. ~ 
14.6 39.5 65 3 4.2 10.G 1 61 
15.1 39.2 £.S.3 4.1:: 10.1 1 44 
14 9 39.3 65.G 3:7· 9.4 1 35 
1 €· . ~ 3 <::- • s f. 2 . 5 3 .. 4. e .. 7 1 . 1 7 
18.4 39.8 61.G 3.1 8.0 1 09 
1 ';'! . 5 4 e . 4 i.:. 2 . 1 2 .. e 7 . 2 . 9 s 
20.5 46.4 59.8 2.3 6.0 74 
21.8 42.7 59.2 2.t 5.5 68 
26 5 46 1 57 5 1. g 4. 7 52 
23.<'.• 5(;.f,. 57.f'& 1.8 4.7 45 
3 3 . 1 4 G b 5 G 3 1 . 5 · ·4 . •.:< ~ • ·3 £, 
3€· i.:. 48 5 54 9 1.3 3 4 .25 
47 C• SC• 1 50 ·~ 1.1 2.9 .1? 
<;i <;. 50. 5 <). ($ • 9 2 . 4 . 1 2 
RUt·~ MUMEEh~ 
SOURCE C•IA. (CM) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME ~URATION (SEC) 
SOURCE FLOW RATE CCCS) 






3 ~I. 5 
J. ,~, C' 
- y • .J 
30 5 
3 C•. 5 
3 i). 5 
';11 . 4 
91.4 
-:\ < • 
:. .1 • "t 
9 1 . 4 
91. 4 
~1.4 
·~ 1. 4 
91. 4 




.-•. -, 4 
Ci .:. • • 
82.9 
PfJfi"ITIDH y z 
(CM) (Cl'!) 
(). .. 0 
5 . C< 
10.0 
15 . C<-




. t'<. 0. 
5 . (; 
1 ~) . 0 





;) . :.;. 
5 . (; 
1 t~ ;~, 
15 . (,· 
20 t'< 
25. (• 























=is .. : <) e· 
=· 2. 59 
= 4 0 
=· 280 0 
= 4.4. (• 
ARRIVAL PEAK 
TIME TIME 
·, 8 E C :1 t .S E C :1 
l 3 




7-' "7 ·-· ._. 
.:, 9 




£ . . 1;. 
6 f, 
€,. €,. 
7 . 1 
7 Ii_. 
i1.2 













8 . 4 
9. 1 
8.7 e. £. 
9. 1 
9.8 
l 0 ;;1 










2:2 . 5 
28.5 
1 .. , .-.:!.. • ~ 
9 4 
4 -r •. 0 
<;\ 2 












14 . 7 




7 . f 







·-· • •.J 
3.5 
3.8 




i . 3 
1 ,., .:. 
< .. , 








1 .. , .. , 0 . .:!. • c:: ~ 
! •J • ~ 
1 • . ... L • Ci 
P, G J ...... e. ·;i 





( ( .. "' ::'/ . ..) 
5 . i' 
3.4 . .,. 
•..! • .:.. 


































RUH HUMBER = 95-2 
SOURCE DIA CCM) =15.00 
SOURCE SPECIFIC GRAVITY = 2.59 
SOURCE TIME DURATION CSEC) = 7.0 
S·OJJ!': CE FL Ohl ~'A TE < C CS) = 28 t'. 0 
VELOCITY <Ct:/:;._ AT 2.1 CVi = 44 . (1 
POSITION ARRIYAL PEAK EHD PEAK CONG. DOSAGE 
}( · Y Z T I.HE TI ME TI i1 E i1U !) EL F IE L fi 
(Cf'D (CH) <Gl'D <SEC>. <SEC~ <SEC; <X-SEC:< 
.:Hi.5. <).O·. C•.<) 1.5 7 3 29.4 9.9 22.'3 1 05 
3 ~· . 5 . 5 . o . ;;. . <) 1 . f,· 7 B 3 3 . 3 i 2 . 5 2 7 . ·;t i . 2 i 
30.5 10.¢· C•.O 1.8 €. 9 14 ~ 12.5 27 9 .9€, 
30.5 15.() C•.I) 2.8 ?.2 14.1 11.2 25.4 .77 
30.5 20.0· 0.0 2.9 7.4 14.3 10.2 23.5 .70 
3,0 .. 5 2 5 . · 0 c• . O 3 . 4 ? . 4 1 3 . 8 1 t) . 1 2 3 . 3 . S 9 
3C'.5 30.0 C1 .1;. ·- 4 5 7.8 13.4 7.5 18.0 .41 
3 0. 5 35 . 0 ~·. 0 5 C• 7 5 12 . g G . 4 1 S . G . 3 3 
30.5 25.C< (: <;. 8 2 13-8 11 2 3.2 !;; ? .lc:• 
30.5 40.0 c..1.c1 1C•.6 10.6 1C< . 7 1.2 3.2 .~2 
30 5 45.0 0 0 0.0 73.6 0 0 0.0 0.0 .01 ~ 
91.4 t~.O ;~ ;,1 4.9 10.6 17.S 5.() 12.S .46 Ut 
91.-T 5.v r.•.e: 5.1 10.e 18.3 5.3 1::;.1 .49 
91.4 1i.'t.O C•.t.'l 5.G 9.9 18.1 4.9 12.2 .46 
~1.4 15.C< <:1 .C1 €· <:• 1¢ . 1 18.7 4.5 11 3 4<:1 
91.4 20.0 C•.C• f, 3 10.2 18.4 4.5 il.3 .38 
~1 4 Z5.0 0.0 6 3 11 4 17 8 4.J 10 8 35 
·;) 1 . 4 3 (t . :.} C• 0 6 ? 1 2 . i 1 G . ·:_l 3 . r; . 9 .. 2 2 B 
91..1 35.0 (; <) 7 5 12.5 1€.5 3.J 8.4 .23 
·;_l 1 . 4 35 . 0 (• (• 1 <:1 ? 1 1 . 3 1 2 . 3 1 . 1 2 . g . t~ 6 
91.4 4<::.o <:•.v c; i; 11.8 c • . <; .e 2 1 .1;.<;-
a2.9 0.0 0.0 8 9 12.0 1S.G 2.2 5.7 .20 
e2.9 5.o o.o 9 s 13 2 20' ~.1 ~ 7 23 
82.9 10.0 0.0 10 1 14.0 20 0 2.2 5.? 22 
02.9 15 o o.o 10 4 14 1 20 ~ 1 .e 4 7 17 
82.9 20.0 <:• C• 1>:•.9 i4.5 18.3 i.;; 4.2 .i4 
e 2 . 9 2·5 . o · <;1 • o 1 <;1 4 1 4 . 5 1 e . 4 1 . s 4 . o . 1 4 
82.9 30.0 (1 .~'t 13.3 14.7 17.1 i.2 3.2 .it:• e 2. i: 35 . <'~ ,. r· 1:::: 1 13 . 7 15 . e 1 1 2 -:: 1 <" 
RUN HUHBER = 95-3 
S 0 UR CE IH A . ( C-11 ) = 1 5 . <H• 
SOURCE SPECIFIC GRAVITY = 2.59 
SOURCE TIME DURATION CSEC> = 10.0 
SOURCE FLOW RATE CCCS> = 280.0 
VELOCITY <Cl1/S;. AT 2.1 Cl'1 = 44 <:• 
POSITION ARRIVAL PEAK END PEAK COHC. DOSAGE x· V , TIME TIME TIME MODEL FIELD 
<Cl'P (C~J:t C:Cl'D <SEC;t (SEC> c-::£c; fX-SEC~ 
30.5 ~.o o.o 1.2 e.7 2e 2 11 ? 26.4 1.42 
30.5 s.:.:: e•.<:i i.1 io.B 23.8 f3.7 31Y.i:: r 57 
30.5 11..(• !}.(• 2.<:1 10.7 17.3 13.1 28.9 1.3r.• 
3C•.5 15.0 C•.<.'I 2.5 10.f. iG.i 12.1 27.1 1.05 
3 0 . 5 2 v . 0 (· . <:1 3 . 1 1 0 . €_. 1 if. . 1 1 C• . 7 2 4 . 5 . ~ G• 
3C•.5 25.C! C• C• 3.5 10.') 15.4 'LS 22.1 .71 
3 C 5 3 C• . 0 (• 0 4 . 8 9 . 7 1 4 . 7 6 . e 1 6 . 5 . 4 4 
30 s 35.0 0 0 5.2 11.6 14.4 5.8 14.3 31 
30 5 35.0 0 0 6 4 ? 8 13 2 4.3 10.8 19 
3<).5 40.0 C•.C• 6.8 'L5 11.1 3.0 ?.? .1C• 
30 5 45.0 O.<) 9 0 9 (• 9.1 1.1 2.~ _(;1 
-Z {'1 5 C"t't ~ ~, "1 •'1 :'1 7 :'< :'> 1 -Z :'1 '' t'1 1--.:J,. ..J., . ., ,, . " "'... . ..J ., • ·.;- • • .;i .... ""' N 
q 1 .z C: (.: (• 0 4 I? 1 7 f: '.?(;: 1 c: 1 1? 7 c: Q CJ' 
<l1"d. Sr :=t •'• 1'• c:; -~ 1~ - 1~; :;;,, 3 ·s"'·5 17 •· ·;t.; ~ • ' ,., i...\. oJ·- .;;,., -·. .. .;J .. 0 ,::J.;J 
~1.4 10 0 C=.C• € .. 1 13.3 20.5 5.3 13.1 58 
91 . 4 15 . 0 C•. ;.' 6. 3 13 . G 20. 0 S . 0 12 . 5 . 5 i;• 
91.4 2C).<f; Y.c;1 ~~.'? 14.1 19.3 4,1!, 11 5 43 
91.4 25.0 0.0 7.3 13.2 18 9 4.3 10 s 3? 
9 1 4 30 0 C• .<:• 8. 1 13 . 7 1 B . 2 · 3 e 9 €, . 2 9 
·~ 1 . 4 35 ~ C•. ~) i3. 4 ! 3 . 7 18 . g 3 . 5 8 . ·;l . 2? 
9 1 . 4 ::: 5 . ( 0 . !) 1 1 . 4 1 3 . 5 1 ? . 4 2 . 5 €, ·5 . 1 4 
·;\ i . -:i- 4 ;,' (• t• O 1 2 . i; 1 4 . c• 1 f, . 2 2 . 2 5 . .( . O 8 
91.4 .+5.0 (• <) 13.8 14 . """ 14 . 9 1.3 3.4 04 
9 1 . 4 50. 0 i:•. C• C• i;. 14 . 9 0 0 .. 3 . 8 . 0 1 
18 2. 9 </. • C« Ci. 0 1 1 ti, 16 . 3 25 . 2 2 . 4 6 . 2 . 2 9 
1 S 2 . ·~ 5 . 0 c• . <.' i <.• 9 1 5 B 2 5 . 4 2 . 5 G . 5 . 3 2 
1e2. c; 1 o . e;- <:• o -;: 1£. 1 ~ i:. 25 . 9 2 . i5 €t . 7 . 3 4 
:02.9 1s.o· C•.O 9.3 1?.2 25.3 2:; G.7 .34 
i B2.'? ~o.o· o.o 9 9 16.B 2s . 1 2 i 6.7 32 
182.9 25.0 0.0 9 1 1G.5 24.5 2 5 G.5 31 
102.c; 30.o o.o '·s 15.i 21 5 2 2 5 7 25 
18 2. 9 35 . 0 C•. C• 9. 9 H. 1 22 . 3 2 2 5 . 7 3 3 
RUH NUM8EP = 95-4 
SOURCE !HA. <.C!O = i 5. ;:1 <:1 
SOURCE SPECIFIC GRAVITY = 2.59 
SOUPCE TIME DURATION CSEC> = 15.0 
SOU~CE FLC~ ~~TE CCCS) = 280.0 
VE LOCI T 'r' :. C !US ;1 AT 2. 1 C !1 
>( 
'CM) 




2 t 1 5 
30.5 
.3 i). 5 
3 C·. 5 








·:_l i. 4 
91. 4 
~ 1. 4 
91.4 
9i.4 
9 1. 4 
';\ 1. 4 
91.4 
·~ i. 4 
82.9 
·""·) '.:\ 0 - •• 
B 2 9 
82.9 
82.9 
f; 2. 9 










5 . 0 
1 \,~ . ~( 
15.v 
20. :) . 
25 . 0 _,._ ,. 








.. ~) C' 









C' :::" .. ·l 
.J .J • •• 
<: . C< 
5.o 
H·. 0 
i 5 . () 
2(, 0 
25 . i; 









(,1 • (: 
:.;. 0 
(,• . 0 
~· C• 
(.1 ('1 
(1 , ~I 
C•. C• 






























1 "' •. .J
1 8 
2. ,. 
2 . t. 
3 . <:1 
:::: . 8 
4 . 8 
5 5 
:: t'• "" .. 
7. i~ 
1 5 . f, 
~> <;i 
4 g 
c:: c:: ·-· ·-· C" C" 
.J • .J 
€, •. 1 
5.~ 
€·. 3 .., ..... 
t • .:. 
7. 1 
1 e•. 1 
1 1 1 
1 7. 1 
17.9 
:~ . . tl 
c.:. 8 
1 :;i. ~t 
1 1 . ;t: 
11.3 




1 ., 7 
21. 7 
<} <;1 
1 :'<. ~ . .., . ;..} 
11 . 2 
< ,, c 
1..., . 0 






1 7 4 
lG.5 
H.5 
1 7 Ci 
17 8 
1 i' . 8 
18.2 
18 7 
1 e. 1 
1 i' . 5 
1- -- ( . ( 
1 7 . 2 
1 7 . fi. 
"f ."'\ .-, 
.o.~ 
18. 4 




1 -:; ..., .. ( 
1 <; . 5 
1 ·;t. 9 
20 . 2 
i ·~ . ;,;. 
21 3 .-, -: .., 






?...., ~ ._, ~ oJ 





.:...::. . •J .-, " .. 
;!. l . ::> 
21 1 
1 ·;-i 5 
1 9 0 













- .J • ~ 
19.9 
(.l • ;) 
30 . <): 
30 . ·3 
3(•. 4 
30. 3 
:::: C; • 3 
2·;t. g 
3(·. 1 






i ., .., 
.. - • .J 
14.8 
f 4. !) 
12.5 
11 . 0 
1 1 . (,< 
8.3 
7 .4 
... 4• "-;-.-::: 





5 ? . ~ 
5.1 
4 8 
4.3 4 , . . L 
3.4 
3. C• 
.-, J .::.. . .;/ 




•') 0 ..:.. . ,,. 
2.9 
2.7 













1 7 . 8 









1 .. , ..., ;!. • t 
12 . C; 
1 0 . i3 
1 !) . 4 
~~ .,. 
'!;/ • : 
7 7 







7. </. .., .... 
: . .::. 
€,.. 2 
r; . 2 
. ., 0 
"- ,. 




·:;~ {( 3 2. 41;. 
2 . 0 £, 
1 . 7 9 









0 .!. e ~:. 


























RUM MUME;ER = 95-5 
SOURCE ~·I A. (CM) =i5.c..)c• 
SOiJFCE S:PECifIC GRAl/IT'r' = 2.59 
SOURCE ~IME 0URATION (SEC) = 4 ~·. (.l 
SOURCE ~LO~ RATE (CCS) = 2130.<:S 
,: E L 0 C I T 't !. C ~1 / S ;. A T 2 . i C M = 44. <!• 
F'OS ! T I'OM ARRIVAL PEAK ENl;t PEA!::" CONC t'G SAGE 
>{ 
l 
"{ z TI 11 E TI 11 E T Il~E MODEL FIELD 
: Ci-0 (CM) CCM) ( SEC ~· (SEC > (SEC) fX-SEC;: 
3 (.l. 5 ;) . ;) ,, 0 1 f, 24. ·~ 65 ;} 1 3 1 2S. ·~ 4 SB 
::; (;. 5 5.0 (,: . I} l t· 35. l f. 0 . 9 u:. <} 34. <) 5 , !& 5 
1 :'t :'1 o. o· ~· - C• 1. 9 35 3 f,O . g 13.9 30 4 5 . 2 f, ......... 3 f; . 5 15.(» (,: (,: "' - 1e.2 47.5 13.4 2~.S 4. 77-~ .:.. 
3 (.l. 5 20. o· ~· 0 2 B .,. i '7 47 ' 12.? 28~2 4.43 ~ .... ..., 30.5 2~5 . c; <;1 0 ? a 31 . 5 47 1 12.3 27.S 4 . (; 1 - ... 
3 ~· 5 30. o· Ci. 0 ~ : 32 C" A .,• -y SI . ;:,-- 22.3 2 . ·H ..J ~~.: 
39.5 :3 $ . <) <:·. 1; 4.3 31 . 4 41!, • 3 8. t.) 2<). 3 2.39 
3 , •. 5 35 . ;:) -. ;; •. 0 ? .-. 25.6 43 . f, t:" .''\ 14.3 1 . 2 2 0 ..J. 0 
3 I). 5 46.o (1. I} 11. 7 23.3 47 ? 4 7 11 . 8 . t~ 9 .v. -
30.5 .ts. o· C1 C• 1 f, 7 25. 1 4 ""' • .... , l3 :.) .13 .:. • L .;, • 1. 
30.5 .50.Q (; . <;: 18. 1 1B.4 18.5 1 . 6 4 2 
,~ ., 
. r-
3 !) . 5 55. o· ~I ( 1 ;;. t'I 61. - 3 ~ (,' 1 . 3 (.l 1 ...... 
91.4 </. . 0 (,1. 1;. 4 3 1 0 , 50 ¢ €. . 1 14 . 9 2.23 
N 
- .- . ! 00 
Sl 1 • . '5. ~ "'J :'1 4.3 20.f. 50.4 6.1 14 . ·3 2 . 33 ~ ... y 
91. 4 1 <;~ • <j. <: .. 9 4 7 39.4 5(<. 6 5 . ~ 14 5 ? ~"';' '- • i:. •..! 
91 4 1 s . fj. <L 0 5 2 39.f. 5i). 3 5 ? 14.0 2. c( ~ 
91.4 20. (s <:•. 0 c:: 0 39 . Ii· 50.3 5.5 13.6. 1 . 9 4 ·-· .r 
91. 4 25. !) . ~I !) i" .-. 3·3 2 s:.:·. 4 :::: .... 1 ') •;\ 1 . 8 3 ::.. .!. ..J • .:!.. 
91. 4 -c (' <:· <) i: - 42.4 5C•. 6 4 . €r 1·1 . 5 1 c; -: ·=·.; . ; -·. ( - • •.J ( 
9i.4 35. o· <> ,. ..., .... 39 . B 51 .1 4 4 i ·i . 1 1 . 4? ( . , 
91 4 35. o· (; <;1 1(1. 1 41 . 9 49 1!, -: ') er ., . . 9(,i ·~ . .:.. .t ·-
91. 4 . :' :' t!1 t) 11 . 3 24.5 48 G ., ,, ...,. .... .?2 "t'.., •• .!. CJ l .• ~ 
9 1. 4 45.0 ¢ <) 12.9 42 . 7 48 1 2 z 5.7 4 4. 
91.4 50. o· ~I !) 16. 1 25 . 6 45 , 1 .- 4 2 . 21 L <:t 
9 1 . 4 55. (; C:. c;. <:• r; 26.~ f; . (; 1 c; 2.7 . <} 3 
91. 4 f, ;:, . 0 . C1 <:1 C• t!• 26. ~i 0 C< s 1 . 3 . 02 
182. c;. <;~ • ¢ . i;1. 0 H 1 8 40 3 55 e 3 4 8.7 1 . 23 
".-, .-. 4 5 r'c · <:1 • <) 1 C1 ~I 40.3 5? .2 3 . f, ·;t. 2 1 ·;· 7 1Ct~., • • y 
! 82 9 1i;.o· <:1 1;. 1 <:1 • 5 40.3 5€r (} 3.4 e.? 1 . 21 
1 .-. ) C1 .( i:' ") <;1. ~· 1 (•. 5 40.3 5G.1 3.G ·;t. 2 1 .18 • Ct - , L .j . •y 
182.9 2'f). 0 <:·. y 11 . i;. 40 . 3 55.S 3 2 8.2 1 .12 
182 9 25. <)· <:• C• 1(1 8 4(} 3 56 7 7 ' a 2 1 . 1 4 oJ -
162.9 30. (,: <:• 0 1 1 <) 4¢.3 c::c; 7 2.9 7 .5 .(H -...•·.J. ·.,( 
iB2.9 35.0 <:1. (1 11. 2 3?. C1 53.6 2.? 7.0 . 88 
, 0 . .,, 0 35.0 (,:. <) u: .. 9 2~. 2 49 . I& 2. 1 c; c; • 51& t •.:.:.. . ,. ·..t • •J .. ,, .-. .;\ 40. <) (1. (.) 1 7. f, 3 i . ( 1 49.2 2 !) 5 ') .51 ! 0 ~. , 
182.9 45.¢ 0. c;. 18. 1 7' 4 49 . (; 1 . 7 4.5 . 39 ·.: L 
1S2. ~: 5,l. 0 <:1 . c1 ,.., 7 .. 34.6 ~ ·· .. , 1 . 5 4.0 28 ~ ..;J. 1 1:1. 0 
1B2.9 55.0 (,1. 1;. 32.2 32. 3 32 4 1 . 1 2.9 1€. 
RIJM HJJt'lBER 
SOURCE C•IA. <:crn 
SOURCE SPECIFIC GRAVITY 
SOURCE TI"E ~U~ATIOH CSEC) 
SOUPCE FLO~ RATE CCCS) 
V E L 0 C I T '{ ( C Vi / S ;. A T - 2 . 1 C Pi 
" ·" ·ni:; 
:~2.9 
102.9 




t• (· c; 






= 1 5 . <;:<;: = 2.59 
= 41;.. 0 = 28 (.l . ;,.\ 
= 44 . (; 
ARRivAL 
T I!'! E 
(SEC;. 
2 5. 1 
C•. 0 
PEAK om 
TI ME TI i1E 
<SEC;. (SEC; 
-i:: • 
,£. •.: • ! 25.2 
35. C1 ;) . ;) 
PEAK CONC. 
i1D [•EL FIELD 
1 . 1; 2.7 
.? i .';I 
DOSAGE 
0(-SEC; 
. 1 2 




R U N rHJ M 8 E P. 
SOURCE l\!f.i .. (Cf.P. 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATIOH CSEC) 
SOURCE FLOY RATE CCCS) 
YELOrTTY CrM'S) AT 2 1 r~ -L • ··-'".!: .... · . -~· 
~. 
< C!'D 
3 C';. 5 
3 C1 • 5 
30.5 
7 c' ~ 
.J - • .J 
3 (;. 5 
3<:1 • 5 
3 0. 5 
·;q . 4 





:B2 9 ·ez.9 









-2 :5". Q 
30.0 
t'< 0 
5 .. 0 
i (,l • fJ 
15.0 
2 ~\ i.} 
Z.5 . C: 
C1 Cc 
5.¢ 
i t 1 ( : 
z ( c Vi;. 
<:•. 0 
:~1 . i;• 
0.0· 














= 15. 1;1 y 
= 2.59 








c:; c:; ·-· . ·-· -, •'1 t . .. 
1;1 . ,. 











fi, . 1 
€ - ·;i 
6.~ 
7 1 e 3 .. , ..., 
~ .J 
e . 2 
q 7 ,, ..... , 
12 - €_. 1 .. , I:' 
~ • .J 












10 . l 
9 b 
i) . c;. 
• q •::\ 
l. ~ . " 
21. 7 
1 ·3. 4 
16.4 
i 5. ·3 
1; . C• 
~· . tJ 
I} \} 
:'c • (l 
PEAK CONG. 
MtH~ EL r- "T r- I r-,, :"'J.C.!...:..' 
- ? ( . - 1 i' .. 3 .., .., 
t . I 18.4 
c;: .., 
·-• . I 14.0 
4.1 1 ~) . 4 
.., c; 
•J • oJ e a . ,. 
2 2 C" ., .J . : 
8 ·~ 1 .:.. 
2.4 ,; ., <I. -
2 . I) c; ~ •.! • .!. 
1 . ? 4.5 
1 . 3 3.4 
l 2 7 ., _, . -
a 2 4 ,. 
•;I 2 4 
1 . i) 2 7 










. (; 4 











RUH HUMBER = 9G-2 
SOURCE !HA. (CM> =15.C•(• 
SOURCE SPECIFIC GRAVITY - ? ~ c: - - • -.,} .I' 
SOURCE TIME ~URATION (SEC> :: ? . !) 
SOURCE FLOU RATE CCGS) :: 130 .0 
\.'£LOCI T' t C!l/S) AT 2. 1 CM :: 33.5 
POSITIOri ARRIVAL PEAK El'il:• PEAK COMC. r•OSRGE 
x '( .::. i I!'iE TIME TI ME MODEL FIELD 
: CM; (CM;. (CM ) (SEC ) f .... r,... " (SEC;. 
•• &.I .... ,... .... 
.. ~::.t.,, ,• \,, ."\- ::;,::. t..,, , t 
30.5 !..' •• :;. 0 . 0 .... ..., ,. v 65 4 12.4 27.? 1 . i' 3 .:.. . ' .. "' 
3 c~. 5 5.0 f,•. f,1 Z.2 8. 1 5~.1 13.5 29.7 1 . 5 8 
3C•. 5 1 !) . (} C•. C• 3.8 3. ~· 44.5 i 1 . 3 25 6 1 . C• 9 
30.5 15.0 <;i. <) 4. 7 c ? 16. 4 9.7 22.5 . 7 i; ,,. . "" 
3 c1 . 5 20.0 c•. 0 5.3 ·;i.5 15.4 7.5 1 8 . !) . 5 3 
30. 5 25.0 f,1 .I) t·. 4 e. £. 14.7 c; c; 13.6 . 3 4 ·-· • •J 
3 (). 5 3tt . 0 C1 C1 B c;1 10. 3 13.6 4 ·) 1 ~( :; .22 
30.5 :::s.o f,s • I) 8. t. 10.2 11 . 1 3 . I) 7.7 . 13 
9 1 . 4 Q {,'c (• t) B 3 14. 2 30 1 . 3. £ ~-~ .64 
91. 4 5 " 
f,1. <;1 8.2 14. f. 3(). 4 .:, . 8 9.6 . i5 4 I-< 
·~ 1 . 4 H • o <:• - C• B ' 13 7 26.1 3.3 e.4 .57 w . "" 
~ 1 . 4 15.¢ <:1. 1;. 8.8 11 . 8 -:::; 7 2.B 7.2 . 51;: 
I-< .._,._. - ...., 
·H.4 ·:··'t t't ('1 I~ 9.2 i 3. <:1 21 . 4 
..... -r -r ·'t . 38 _ .... y 
' • y 
.:!. • ( l , 'v 
c; 1 . 4 25. (,< C•. r,. ~.5 13.7 2(.t. 5 •') 7 €, . I) .27 a:.. • •J 
·H.4 30 0 <!r. (.\ 1 (•. 3 14.7 1 -r ., 1 g .i .., 16 I . .:!. • I 
91. 4 35 . () (,1. v 1 1 . 1 1 3 . 5 16.7 1 . €- 4.2 . 1 I) 
J. .-, .... , •::\ ~(. 0 \,l. !) 13.9 18. 6 25. ·~ . .· 4.2 25 1 0 .:!. • ~ ! . ~ 
182.9 5.0 (•. 0 15 i:.. 19.3 25.8 1 . B 4 . 7 . 2 €, 
... -.,... Q 1 t\ :' C• . 1.1 14.5 1 '3. 7 25.1 1 b 4 •) 
., ..., 
l. 0 .!. • J 
• .:!. I 
182.9 15 . 0: i;1. 1;. 15.4 20.3 :zg.1 1 . I& 4 2 .25 
182.9 2 Cc . Ct C• . <.\ 15.3 20.4 ·:•c; r'\ 1 . 5 4 . 0 25 -~ . 
~82.9 25.v (• <;. 15. 1 1 9 . 3 25.S 1 4 2.7 '7-7 • .:..•-! 
18 2. ';\ 30.0 ~·. <) 15 . 4 2Q.6 
... , ., 1 1 . s 4 :\ ..... ~t .. • .:!. 't 
182.9 35. l) (,1 .<:• 15.2 21 . f.. 28.3 1 . 5 4 ~ 
') c: 
• i:. --· 
182.9 35 f..i <>. Q 17 . 2 19 7 24 . f..• i -; 7 .!I. 2 !) .., .. 
1 0 ") Q 4l). 0 (;1. 0 18.3 19.7 23 7 1 ') 7 ·"l 1 ~~ L 1..,•.:., • .r" .:.. •.I • ..:.. 
182.9 45 . () C•. C• (1 (• 2 i . 1 0 . I) 1 . I) 
.. , .., . 11 ~ ( 
182.9 50. if (•. i) <;1 .<> ?? 7 <:· . (; 1 . ,, 2.7 . 15 '- &;.. • •..} 
1132.9 C'"" fl (!1. 0 (1 I) 20. C• 0. C• :' i ':\ . OB .J ... . .,, . , 
RUH HUM8EP = ·;1b-3 
SOURCE ~IA ;CM) =15.00 
SOURCE SPECIFIC GRAYITY = 2.59 
SOURCE TIME DURATION (SEC) = 10.0 
SOURCE FLOW RATE CCCS) = 130.0 
VELOCITY (CM/S) AT 2.1 CM = 33.5 









3 C•. 5 
30.5 
3 i). 5 
31;.. 5 
















l ..... ·:· 4 0 - . , 
1e2 9 




i B 2. ~t 
182.9 
182.9 
1 0,, Q 
J.\.•C... ,; 
1.-.. , Q 0 - .• -: c- a 
L IJ t:., . .l" 
0.0 
5 . 0 
10.0 











15 . 0 
·;i 0 (: 









1 ¢ . (; 
15 . C< 




35 . (< 
4 <) () 
4 5 . (: 
































(• • 1;1 
(•. (.'t 
(,1 • ~· 
c• <."t 











5 v . '-' 
l.'. •. 3 
.., C" 








~· " "' "T '"' -r..• ( 
B 3 
Q -,. . ( 












1 C" .-. ..J. t.. 
19.B 
2C1 • B 
22.3 <·. (• 
<:· () 
10.9 
11 . 1 
11. 4 
11 . 3 
1;} . 5 
11 . B 
12 . f, 
12. C,r 




13 . r; 
14. (! 
14 2 





16 . ,, 
17.3 





1 e. (• 
1&. 3 
1 e. 1 
1 .. , d 0 . "T 
22. 4 






#. SEC ) 
f.O . 3 




1 7 . €, 
1G. '3 
17.e 








=· '7_ •) -..;/. -
23. c; 
24 . t) 
2C•. 4 
20 . 7 
19.6 
0 . \) 
26.7 
27 7 
27 . 4 
26.9 
2 i' . 1 
26 2 
26.9 










1 =- :~ .., • v 
13.5 
, i c 
• - <J 
a c: ,. . ·~ 
S. L' 
5.e .., ·) 
.J • -
1 . G 
1 -
5.e 
5 . f, 
5.4 
.i .... 
. • Ci 
~ c;: •. ·.t 
4.3 
7 c 








1 . 9 
2 3 . ., ,,, 
.:.. . .:.. 
2.2 
,, 7 
~ • •J 
2 2 
1 . 6 








2:; 2 . .,.,, i 
~1' -~ • :'I 
•• v 




14 . 3 
13. 8 
13.4 
12 . ;) 
, , 7 
! ! . •.! 
1C\. 8 
9.9 .. , . 









5 . i' 
5.7 
6 . <} 
5 7 
4.2 
7 .i .J • 
2.9 ,, ..., 
t... t 
1 . 6 
~.;)SAGE 
(X-SECJ 
2. i 5 
2. u~ 
1 C" ,. • ...JO 
1 . 2 <:· 
•::\ 7 , .J 





.. () 2 
. 85 









. I) e. 

















RUN tHJMBER = %·-4 
SOURCE !HA. (CIO =15. {.'(• 
SOURCE SPECIFIC GRAYITY = 2.59 
SOURCE T!ME ~URATIOH CSEC> = 15.0 
SOURCE FLOW FATE CCCS> = 130.0 






3 0. 5 
3 t'i. 5 




































• .. Ct-t :1 
,, :'< 
... ¥ 
5 . (; 
10.0 





35 . 0 
40 . 0 
45 . ;) 
~ .. (f 
5.:.} 
11) . 0 










(.• . t; 
5 . 0 
H ' .0 










i3,<) • (; 
65.0 
.!. 

























0 . D 
0 0 
0.0 
0 . 0 
0.0 
0 . 0 
0 . 0 



















9 . c; 
i 7 .-. 
- "' 0 1 4 . i.:. 
t• . 0 
B 4 
13 . 5 
( lj, 
., "' I '...J e. ::i 
B. 1 














14 . 2 
1 9. c• 
19 . 3 
1 9 .f. 
2 " 3 21 1:1 
21 3 
;; .. ~ 
P£AK 
TI l'!E 
r ••. :- " '1 .. .0::.. c.., f 




1 7 . 1 
i4.7 







1.!1 .., ' • I 
• r:; -L ..t • ( 
14.9 
16. 5 .. ~· , .. 
11:1 • I:> 
1~.4 
l'L<;• 
?7 ·;ii '*-". \;,,,. 









1 ~. 7 
2 i . 8 
22.2 
... ,."\ ..c 







( 8E C :< 
6?.0 







1 C· f "' .. 
15 . 4 
t,) . :,) 
'70 .,. ·-· ~· . ·~ 












() . <) 








3i . () 
30 9 
29.4 
29 .'4 .-,., .., 
.:!.O. I 




; , 7 . ( .. 
17.7 
l ;; . ;;. 
1 5 . i,< 
i2.5 
1 C.•. 6 
8 . ;; 
8.0 
3 , 5 
1 3 
. 1 
5 . e 









.:!. •. I 
1 . ~ 
1 . 2 




2 . G 
2.? 
2 . ~:, 
.-, "' .!. • ""t" 
2.3 
i . ? 
1 . 7 
i . r; 
1 . 5 







27 . 9 
24.3 
20.3 






1 4 3 
13 . G 
12 . 5 
11 5 
1 C) . 8 
9 . 2 




.., t\ I . ¥ 
7.2 
7 . () 
i:,. 7 
7 0 
ii,. 7 t: ., 
:;,,; .• !. 
i:, . (; 
4.5 
4.5 4 ., 










i •. :\ •. 0. 






1 1 c> 
1 . 28 
1 24 
1 .14 
























r\ .., . .  ' 
l-o w w 
RUH HUMgE~: 
SOURCE DIA. CCM) 
SOURCE SPECIFIC GRAVIT~ 
SOJRCE 7IME DURATION (SEC> 
SOURCE FLO~ R~TE CCCS) 
VELOCITY <CM/S) AT 2 1 CM 
>( { c ?1) 
30.5 
3 (;. 5 
3 <) 5 
30 5 
3 ,, 5 
30.5 
3C• . 5 
3 (;. 5 
31.'i . 5 
30.5 
















lB 2. ~1 
182.9 
, .-. ·:- -:i 
• Q - •• 
82.9 
1S2 . 9 
1B2.9 




; .-•• , Ct 






: CM J 
:j . :) 
5.¢ 
1 t\ :'l 




25 . 0 
35 . () 
40 ·. r; · 
0.0 
5 . <) 
1 (). 0 
15 . i} 
20.0 
25. l) 
3t:l . () 
35.¢ 
:::5.o 
40 . (: 
45. t· 
50 . 0 
55. () 
€,C). IJ 




l !:: . tt 
20. Cf 
25 . (} 
30 . ($ 
35. () 
:~5 . (} 
40 . (j 
45 . (; 
C" ., •\ 












0 . 0 
0.0 
0 . 0 
Q . O 
0 . 0 
0.0 
0. 0 
0 . 0 
















0 . 0 
0.0 
0.0 








=15.C•C• = 2.59 







4 7 .. ._. 
5 3 
i.: •. 4 
7 3 
~ 0 
( . ./' 
9 . 9 
1 9 . ';! .., . 
' • 'T 
8. <:• 
.., "' I . • 
8 . 7 
8 Ct 
8 . 9 
1 ~· . 1 
1 (•. 9 
11 . 3 
1 .... 7 
:. (!:. ·-· 
i3.5 
14. ~.:. 
o( ~ A l •• ..,. 
23 4 









1 7 (1 
17.3 
lB . 4 
18 8 
2<:1 • 9 
23 5 
24 . 4 
1 ·~ 5 
7 c; c:: 






70 c: ·-· .r ..... 
37.3 
37 . i.;. 






•""••"' ~ ~.::... t 




23 . f, ... ,, ..., 
~~ .. 
24.4 
.-. .i _. 
.:. •• 'T 
42.5 
4 (} ' r; 
42.5 
4f . 1 
3S . 1 
36.2 
3? .5 
37 . 8 ..,. ~ -.! I.:; • ·!• 
28.8 
2~. f, 
2·:.i . 2 
30 . (,_, 





1 ~'3 2 
1i,:3.1 
GI< ·J 
.. 1 . -
4-;! . i; 
18.4 
48 . (} 
4G 5 















48 . e 
45.4 
313. (s 




57 . ·;t 
59 . 3 
5 7 g 
59 3 
£(, 2 













1 3 ;) 
1 t;.. 3 
·;t • 3 
~:.. . 7 










4 . <) 
7 -•J. ::> 
3.0 
• ., '7 
~.•.I 
< o"\ 
l . 0 
1 . 5 
~ 
3.? -- .-. .:J. 0 
7 .• 
•J. ~ .., .., 
.;; . .;· 
3.4 .., •"\ 
.:; . ~ 
3.2 
"1. 0 2'7 
2.G 
r!. . . j 
2 . 1 
1 . <; 
1 . 7 
1 . 5 
35 . 5 
3~ 3 






1 i . 5 
P. a J ... '





14 . 3 
1 "1 ,-, 
• .;J. 0 
12 . C) 
1Q.1 
8.9 .., c : . : 
ft . 0 
" "T 'T • I 
4 . (< 
l.4 
9.4 Q ,, .. 
J • I:'/ 




o . ~ 
e.2 ........ 
I . I 
?.O 
6.7 








c 07 >'_.. ;" t 
5 78 
4.9¢ 
.:i 1 C' • • .j 
3 Cd.:. 
2 49 
1 . 81 
7 t;1 
. 25 
2 . GB 
'l C. C• i:.. • 'J ,_. 
2 bb 
. .,. 70 
G.. • ·J ._, 
.-, " C' .:!.. .!. .J 
1. 95 
1 . 7 b 
1.52 
1 . 2 I) 
1. i,d) 




fl::: •• ..J 
1 . 31 
1 . 4 <) 
1 . 31 
i . 1 -;1 
1 . 2 4 
1.14 
1 . 0 ~ 
1 . 0 4 
07 
• •J t 
('\• ... 
Ci~ 
. ~:.. ~ 
. G 3 
. 54 




RUH rHi M BER = 9?-i 
SOURCE DIA. (CM) - =·ts:·oo 
S 0 UR CE ::: P EC I F I C G R AJi I T Y - = -1 _. 3 8 
SOURCE TIME ~URATION (SEC) 
S 0 LI R C-E F L 0 I.ti RA T £ < C C S ) 
:.,.- E L 0 C I T 1( ( C M ..... S ) A T 2 . 1 C t1 
POSITION ,. 
.'\ 'r' L 
"(GM) (CM ) (CM;. 
3 (:. 5 (:. '(,i. ~t • :;c 
30.5 5 . () c>. O 3 ,,_ 5 1 ti . (> r). C• 
30.5 15 . l°) i:>. 0 
3 t.). 5 2t) . ('t ,~,. 0 
30.5 ,2.5 .,Q. 9. . () 
3 ~\. 5 3<) . {} r;1 . t.) 
30. 5 35.0 \J. v 
"?' 1 . 4 :.) . 0 t,'t. ~r 
_ .. Sl~.4 . 5 . :) v _ C• 
.. -··9 l . 4 i.0.0 r) . \.~ 
91.4 15 . (• v. C• 
·:q . 4 20. :.) r). :) 
9 1 4 25. (} (,:. v 
9 1 4. ... • 3 (.l ·. ~)- :) t) 
91.4 35 - () 0 <> 
= 4 : ~) 









t). '" (•. 0 
0. :;1 
(; . (: 
·;;. 4 




f .. 4 
c; C: 
PEAK 
TI Vi E 
( ~;EC ) 
7 . 5 
7 . l -, ~ : . ( 
G c ....... • .. • 
i 7 . 4 
66 c: ~· 
3? . f, 
32. B 
15 . 3 
1 1 { 
15. 6 
15 . v 
15. 2 • c:: ! ._, 3 
16.4 
21 . 2 
Ei'-rn PEAK CONC. f)DSAGE 
TI ME MOC• EL FIELD 
( S£ C) \X-SEC) 
42. i ;:: ·::i ...J • ~ 14 5 98 
3b . 9 4 . :3 12 . \) 78 
34 1 3 6 9 2 . 4 i 
• 0 7 
L"' . ' 
~ 0 ... v 7.~ . 2 <) 
t) ~) ·3 2 4 . 0 2 
.._. 
C• • '.i 0. <) 0.0 (j. 0 y 
w 
l.J1 
:;) . ~· . 1 .3 . ::) 1 
0 . 0 . I . .:: 02 
1 -, t:: • ,-, 4 7 29 ... : . .J 1 0 
18 . Q 1 . 7 4.5 .., 7 "- t 
i •. ~ , 2 3 2 ii:: • <:) .,. 1 
H· .4 1 3 3.4 u:. 
1 f . 8 3 ..., .. " .-. ~ "'":' ! ,:.. 
2 ~ · 1 4 _. { . 1 4 1.,, ,-, . 0 .-, -, ., .... • ( 0 :!.. ( . ... CJ 
(} . 0 4 l . 1 . (! 2 

















·;i 1. 4 
91.4 




9 i. 4 
[JIA. <Ct'i) 
, .... r, r-,-. ':' t- i (' ,-. ro>.11 TT r,; 
~~: t.. 1r ... ., -r ... ~ ,. ;it =15.ov = 1 . 3 8 
IME DURATION (SEC> = 7.0 
FLO{ R11TE (CCS.) = iio.O 





5 . C> 
10 0 




7"' f'r ._. .J ... 
0 0 
5 ~' 
1 () . •.; 






2 ( c f'i '.1 
O.v 






















.J • .:. 
~:. . 5 
8 0 
1 1 . 1 






1 s. ! 






9 . f , 
9 1 
10 .. 3 
c i:: 
IJ • •-' 
9 2 
12 . 3 






1 r; t't • <I • 
15 3 
1- ,. A 








1? . 1 
15 3 
15.5 





19 . 6 





1 0 . 2 q .., 






1 . 5 
2 5 
2 5 
? 7 - ~· ..., . 
- L 
1 9 







13 . 4 
i 0 . 1 
7 7 
4.0 
b . 5 
6 5 
G 0 
5 . 5 
5 0 
4.5 
3 4 .. , .., 
.:. t 
C•O SAGE 
1 X-SEC ) 
1 48 
1 28 








70 ..... .,_ . 
. 4 C• 










SOURCE DIA. (CM) 




SOURCE T!ME DURATION SEC> = 10 0 
SOURCE FLOW RATE CCCS = 110.0 




'·ctn (CM :1 
3 t). 5 r) . (J 
- • c: 
~ v . .._. c: • ~· . v 
3 :'1 r:: .. _, i •2• . 0 
30.5 15. ('' 
3 ('1. 5 2t).:;) 
30.5 25. (: 
., (', t:" 
..J ... ·~' :; :) . :) 
30.5 35. C: 
:) 
31.4 5 . (; 
91.4 1 :,:. . 0 
~ 1. ~- 1"' t'• .._, • y• 
•:) 1 . 4 2:). 0 
91.4 25. () 
·:i 1 . 4 3:~1 • 0 
·~ 1 . 4 35.0 
8 2. ·;i t.) . (• 
8 2. ·~ 5 . (; 
8 2. ·~ 1 ~) . 0 
C; ""'; r~ 
~· ~ .... 1 5 ('• 
8 2. ·~ .-. ·' (t .!_· ... • 
o~ G \.: .£.. • .1· 25 . c; 
82.9 :: ( ·. 
182.9 35.0 
z 
( C i'I) 




t) . (~I 
0 . 0 
t;1 • ,, 
¢.0 
:,'1 . :;: 
(:. 0 
~I "'1 ..... 
r:;. 0 
·~· . ·-~ r;:. 0 
:) . (.~ 
(:. 0 
. :) 
:.; . (• 








:: SEC ) 
2. !.• 
3.0 
7 ·:· _,. -
4.2 
f, 3 






i :'1 .. • ., • J. 
C: G .I' • ... 
1 -~ "" • .:, . C• 
1 4. 4 
1 ..,. ..... ' C:• 
1 8. 6 
1 7 q ... 
1 8. 0 
2 Ci. 0 






1 C• . o 
11 . 4 
1 .... .· ;:.., . ~ 
13. 4 
i 4. 5 
15 . 1 
1 G . r;1 
19. 5 
15 ·;, . "' -1 ., . ( 
15.5 
15. 4 
1 G. 4 
14 . 1 
1€· . ( 
21 . ·:;1 
23.5 
26. 3 
21 . 4 
20 . ·:;1 







48 7 7., .., 
._1.._J. ( 
31 . 8 
.-• .i .-. 
.:. •. 0 
2(:. 6 
21 :.) 
v.O ... .., " .:.. f • :!.. 
28.8 
r'fl"'\ o"'\ 
.:!. 0 . 'O 
29.2 
3C1 • 4 
27.8 
23.0 
2 (; . 1 




"? c; f· .... "' . ·~ 
·)I; I: 






i 1 . 3 
1 1 . 0 
9.5 
8.1 r:: .., 
.J • : 
3.7 
.-, t: 
.:. • .J 
1 .., . 
.j . l 




.:: . 1 
2 ~) 
1 . 5 
• t: l.. _, 
1 4 
1 3 
1 ., .. ~ 
1 . 2 
1 . 2 1 ,., 
8 
.-, :: , .. 




i • :'t 
.. .,. • y 
9.4 
.. t: o.J 
-: 










3.4 -: ., 







1 7 q 
1 . 7 (; 
1 . 1 7 
93 
b 1 
-: c: .., ~· 
1 5 





















SOURCE C•I A. 1. Cf'i) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC) 
SOUF.:Cf FLOi~ ~:AT£ (CC::'.) 
VELOCITY .(Cl'f/S;. AT 2.1 Cl'i 
POSITION x y z 
(Ct.P (CM) (Cf'! ... 
~0.5 0.0 0.0 
30.5 5.0 0.0 
30.5 10.0 0.0 
30.5 15.0 0.0 
30.5 20.0 0.0 
30.5 25.0 0.0 
30.5 30.0 0.0 
30.5 35.0 0.0 
31.4 0.0 0.0 
91.4 5 n 0.0 
91.4 1(;.(; O.C• 
91.4 15.0 0 n 
91.4 20.0 0.0 
91.4 25.0 0.0 
91.4 30.0 0.0 
91.4 35.0 0.0 
~1.4 35.0 0.0 
91.4 40.0 o.o 
91.4 45.0 0.0 
91.4 50.0 0.0 
91.4 55 0 0.0 
~1.4 60.0 0.0 
91.4 65.0 0.0 
91.4 ?0.0 0.0 
82.9 0.0 0.0 
82.9 5 0 0.0 
82.9 .. . . C:.0 
82.9 15.0 0.0 
82.9 20.0 G.O 
P? Q ?~ n n n 
-·-·· -.J.. • • 
82.9 30.0 o.o 
8? ~ 35.0 0 0 
= 97-4 
=15.00 
= 1. -3 8 
= 1 5 . () 
= tit.'i.() 
: 2(.t • ~I 
ARRIVAL 
TIME 
( SEC ;. 
.:_ .. ,::. .-, ,-, 
~. C1 
7 0 ..... , __ . 
5 4 
8.2 
1 0. ~· 
1 2 1 u .. 8 
1('; 2 
i 1. ·3 
1 1 7 
11.4 
1.., c:: .. .:. • .r 
,, 7 •""l 
1 ..:,r. • .:. 
1 .; .. ( 
1 5. 1 
1 c; c: - ~"' . ~ 
2 :;1. 1 
C;. c;, 
:;. . Q 
(;. 0 
:;1 . :;1 
(: . (: 
:::•. e• 
2(.:.0 
.-. 1 • .:. 4 • 't 
1 ':l. 9 
2 t) • .. 
2 (.: 8 






1€ .. 1 
1 c '1 .J • , 
15. C• 
14 .., t 
18 2 
19 . 0 
1S 1= -· 
19.? 
20 8 
2:;1 ,· O::• 
1 7 €. 
1B. ;:. 




20 . 4 
22. 8 
·~.. .-, 
.::. !. • e,. 
14 . 7 
14. 7 




2€. . 4 
•""II;" 7 .!,::=-, 
:ZE· .l 
2? . ~. 
27 €· 
J"1~ " .:. , • L 
END PEAK COMC. [:OSAGE 
TIME MtH' EL FIELD 
1 SEC ; C:X-SEC) 
~:.4. 5 13.3 29 3 ., ~ c c.. . ~-· ·-· 
5.i 4 1 3 . !) .-, .-. ·"' .!.O O 2 48 
55.8 1 1 5 26.0 1 <) 3 
7ft .. } 
..,).,. . - 1 C• . 0 23. 1 1 . 4 2 
28 4 8 . 1 19 2 1 04 
28.1 6 0 14 . 7 78 
28. 1 c:: 7 1 7 1 ~-=· 1 ·-· . ._. . ~· .-, .., ..., 
;!_ : • : 4.4 1 1 . 1 .45 
33. 8 3 8 ~ ~ .74 
31 1 3.9 3. •;) ? 1 
31. 2 7 Q Q Q . 7 £'; I--•.! • .J" ., . ., 
31 . 5 3 . 9 9.9 ,- "' w . :;:,: ._) CXl 
32 4 7 c:: Q Q i:: c:: -..! • ,J' J" • ..... . ·-· .... 
33.5 3.7 ·;i. 4 . 54 
32 . 8 3 . 4 8.7 45 
3:) . 5 3.1 g.::) 33 
".:7 I;'; 
.:.. ·-· .... 1 . 4 7 -: .,_ •. t . 1 c;: 
22.G 1 . 3 3.4 0 E. 
(f . 0 . ~~ 1 . €- . () 2 :.:.: :) . 2 .5 . :;1 1 
(). 0 1 7 . (; 1 . ~· 
:;: • . 0 . 1 7 . _, :::· 1 
(; . f.) 1 7 (.: 1 . ·-· 
~\ . 0 . 1 7 . _, . C• 2 
33 8 1 7 • • I 4 ~ . 2 9 
34 . ~) 1 . ? 4.5 31 
33. €· 1 . 7 4.5 3 1 .-, ....... ;" 
.::,:::, ~ 1 . ? 4.5 ").., . - ( 
31 ~· 1 . 5 4 . (: 2 E· 
32.2 1 ,;:. 4.? -.-. . ., .::. { 
32.9 l € 4.2 . 24 
33 . 1 "' 4 . :j 2 :;, 1 •. .J 
RUN NUMBER 
SOURCE DIA. CCMJ 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC> 
SOURCE FLOW RATE (CCS) 
VELOCITY fCM/S) AT 2 1 CM 
•CM 
~· 0. 5 







:-:: (; 5 
3 :) . 5 
30.5 
3 ,, . 5 
3 ('J. 5 
30.5 
-: /', ~ 
... v . ·-· 
3 :) . 5 
91.4 




'3 i . 4 
9 1 . 4 
·~ 1 . 4 
9 1 . 4 
91.4 
91.4 
'3 1 . 4 
'?- 1 . 4 
·~ 1 . 4 
<3 1 . 4 
·:i r. 4 
j 8 2. 9 
18 2. 9 
182.9 
1 .... ·:;> •:) 
• 0 - . -
182.~; 
'! n ·/ -=l • 0 - .• 
18 2. 9 
~rt.-. q 
L 0.::. • ; 
P0:31TION 
=:· ( c Vi } 
0 . () 
5 . 0 











f, (~ :.) 
I: c; - ..: 
7(1 . Ct 




;:, ·' 0 
25. :.) 







f.~t . :.) 
E-5.0 
70.0 





25 . () 
30.0 
7c; :'c 





Y-. , .. . .,. 
t.:• • i) 
0 0 
t) . r.) 
(• .... ... .,. 
0 C• 
C: . (; 
::;1. 0 
r.; (j 






r;1 . t;• 









0 . '·' 0.0 
(~1 • t) 
0.0 
0 ,, 
(: . C: 
:;i . ,, 
(; 0 
<:t. ,. 






= 4 .:·. 0 









i 1 7 .... ..J 
1 3 7 
1 7 ... ~
37.3 
<.:· ,:.) 





:;. . () 
10 8 
1 t;1 . \) 
Cl ., 
/. "t 
1 C• ;; 
1 z () 
1 f, . () 
u: .. 7 
i .-. '7 .. ::,. ._. 
2 1 . 1 
22.4 
2 5 (; 
2 7. :.) 
(: (J 
r;: . :;, 
(• . <) 
C1 • C• 
1 7. -~· 
18 9 
1.:; 0 
1 ·;:t. 4 
2 (;. 9 
2 2. 1 
22.5 




'7 0: ·-· ..... 
3 . g 
7 C; 
.. • • .I' 
34. t.:• 
34.3 
3 i . 4 
31 . If, 
32. C: 
3 i' . i.:. 
7£. f, 
79. 8 
81 . ';l 
1 37. 5 
148.4 
34. 3 
1 34. 6 
24.0 
·'} 7 Ci 










·)::> ·:'I -<..J." 
31 . 3 
""'"" -;o ...J.:!. • ..... 
1 34 . 1 
44. 7 





.< .. , .... -r 0 . .::.. 
48 . i.:. 




1 (;5 4 .-.. ~ ."'\ 
00 .::. 









:.) . 0 
(). 0 





~ ,,. '? .. •.:... -
,. t'1 i :'.:'., .. 
56 . 1 
5G.4 
56.1 




31 . 5 
(J • 0 
:) . :.) 
(.; 0 
0.0 c:- ~ .... ( .::. 
57 6 








1 4 . 4 
14.3 
1 4 . 6 
i 2 . 4 
1 <:·. 7 
8 3 
•• Q 
"'. J' C" ...,
J.O 
1 . 7 






C• . :.) 
5 . 1 
4.8 








.., r'· .:.. ..... . . ... 













31 . .C.• 
3 i . 1 





14 . 3 
4.5 







1 - -. ,:. . ( 
12 . 0 
12 5 
11 . 5 
1 1 . 1 1 ,, 1 
8.7 
?.5 - ( ( .. ; 
f, . 2 
c; .., 
.._ .. .:.. 
7 ., "". -
2.4 
3 .., ·-· :) . 0 
c; ? ..... -
5 ·J 
c: ': 
•J • .:_ 
5.5 
c: c: 




.J • .J 
DOSAGE 
(X-SEC; 
€_ •. 4 7 
5.?3 
4 e €. 
7 ':::\ 7 ..J • J .;J 
3 18 
2 24 










1 . 8 3 
1 . 8 6 
1 . 9 0 
1 . 6 5 
1 42 
1 . 2 :_;, 
1 (; 0 
...., 7 























SOURCE DIA CCM) 
SOURCE SPECIFIC GRAY! 
SOURCE TIME DURATION 
SOURCE FL00 RATE CCCS 







CM> .. CM ) , CM) 
18 2. :1 
182. 9 




18 2. 9 
1 ¢"" " ,_ . .:... . -"' 
:;:5. 0 





f 5. :.) 
70..0 
:-· Ci 
... . l) 
:.) . :.) 
Y. c;. 
:) . C! 




== 1 5 . <:1 C• 
= 1.38 
;: 4 t) (;. 




...., ~ r. 
.::. .,:1 Cr 
24.4 
3:; •. 2 
3 2 .. ~· 
35. :) 






4 .i ·;> .. -
4 7. 4 
4g. 1 
49. 2 
C' •) .., .J .... ( 




TIME " .-.,- r-' . -=-~ :_. 
C' " " -'O. 0 
59. If., 
C'.. " .J: . .:. 
56.1 
C' 7 !\ _c..,, . J 
54.9 





1 . 8 
2.0 
1 .7 
1 . 5 
1 . 4 




"' " .J .:. 
4.7 












77 .., .... 






Rl!r~ Nl!l'18EF-: = ';38 - 1 
SOURCE IJIA. (Ctn =15.0(; 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION CSEC) = 4.0 
SOURCE FLOW RATE CCCS) = 300.0 
YELOGITY CGM/S) AT 2. 1 CM = 28.0 
POSITION 
ti v . ;'\ : . 
(Cf1) (01) (Cfoi; 
30.5 0.0 0.0 
30.5 5.0 0.0 
30.5 10.0 0.0 
30.5 15.0 0.0 
30.5 20.0 0.0 
30.5 25.0 0.0 
30.5 30.0 0.0 
30 5 35 0 0.0 
'31.4 c~.o o.c; 
91.4 5 ~ 0.0 
91.4 H•.O 0.0 
91.4 15 0 0 0 
91.4 20.0 o.o 
91.4 25 . 1) r;1,:) 
~1.4 30.0 0 0 
91.4 35.0 0 0 
182.9 0.0 0.0 
182.9 5.0 0.0 
182.9 10.0 0.0 
182.9 15.0 0.0 
182.9 2C•.O 0.0 
i82.9 25.0 0.0 
182.9 30.0 0.0 
182.9 35.0 0.0 
ARRIVAL 





.!; . :; 
4.8 
5.5 




€ .. 9 
..., i 
I . • 




10.7 1 .-, .... 
1 2. 7 
" I:" .-, 










c: -::: .., . " 





( . " 
•=). tj 
1 2 . l 
1 ... ~ ~. r 
13. 3 
11 . 2 








21 . 5 
18 5 
15. t· 




45 . €. 
3~.2 
14 . 6 
13 1 
l 1 . '3 
12.5 









:.) . 0 
""7 c: ..:.. -.! • ..., 
22.0 
21 . 4 
?·"' .. _.:_.I 








H· .1 . . . 
! ~ . ! 





3.G ..., (; 
,;.. • .t' 
2.9 
2 8 
2 . 1 
1 . 2 
3 
2.2 
1 . 7 
1 . 1 
1 . 1 




7:~ 7 -·.,. .. 
24.7 
1 7 7 .... ...J 
12.7 
8. ·~ 




7.5 - ~ ( . 
5 5 
.:,; . 2 
g 
c: -~· . ( 
4.5 




1 . 1 
1 . 1 
C'OSAGE 
C"~\-SEC 
1 . 8 Q 
1 . 5 1 
cc: 

























SOURCE ViA. (Cfn 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC> 
SOURCE FLOY RATE CCCS) 
\s' E L 0 C I T Y 1. C i·1/ S > A T 2 . 1 C f'i 
POSITION x " z : 
< c r1: (CM;: ( Cf'i.: 
30 "< Q.Q Q C: ... 
3 C1 • 5 5 . '.~ ;; •. 0 
30 "< 10 . C• c' . C:= ·-· 
30.5 i 5. :.) C1. ~· 
3 (; 5 2\.: . (.: <;: . (; 
30 C" 25 . '~· :) . :~, .J 
:: ~; 5 3 c~ . o (/. <) 
30.5 35. ;:) 0.0 
91.4 0.0 <;:. 0 ·n .4 5.0 t.;t. t) 
91.4 10 . 0 c;: . C: 
91.4 15.0 Q. :.) 
9 l. ·+ 20.0 (;. 0 
') 1 . 4 25. C< :) . :.) 
91.4 30.0 C: . ('· 
·~ 1 . 4 35.0 :'t ''t .. " 
18 2. 9 <>. 0 c; . i.) 
182. •) 5 . :) ~t. ::;, 
1B2.9 1 c; . O C: . (: 
1 .-, ., q 
• 0 - .• 
i .,. :'l .J •• Ci. :;. 
1 P.? ~ .._• "'- ..... 20 . (f C· C· 
1 :.?. ::> ·:i 
.. ;;J - .. 25. C' r) () 
:82.<a 30.0 (· ('., 
18 2. ·3 35.0 :;1 C• 




: 3f.) ~I, t_) 





4 • • ... • 
1. 8 













1 1 <" ,. 
1 1 .-~ 
1 3 1 
1 4. i 
12 5 
i 7 ""} 
... -· .J 
13.4 
13 8 
PEfiK END fEf:K CONG. [,OSAGE 
TI ME TI ME MDC• EL FIE Li) 
<"SEC;: (SEC , O<-SEC; 
9. 1 55.2 2 I& . 6 4'3 . 5 2 . 43 ('; 
3.0 45. () 27.3 5:). 4 •) •:\ :'1 -...... 
8. If.. 31 . 9 "": "7 c: 45.4 2 t) 2 .;.. ..... ..,J 
g . ~;; 1? . 2 2 1 . C• 4. .., 1 . :;, 1 . 5 8 
?.2 16 G 1 7 . 8 -.- G 1 . 3 1 ,. ·~· '!:• • .r" 
9.5 1 b . !) 13.~ 2·1. 8 .85 
<;, G 14 . 7 1 (: . 9 24.B c; 0 ...... J • .r • -..! ·-· ""' 10.3 15. :.) ·3 . f, 22.3 . 3 ·3 N 
12. z 33.7 6.6 1 t. 0 . i;. 8 
1 1 1 1B. 6 6.6 16 ,, . G 3 
11. 8 1 7 . ~ fi.. 4 15.6 . 5 4 
12.5 17.G ;; . 4 15 . 6 . 4 4 
1 3 . (: 1 7 1 c; 7 13.1 . 3 7 ·-· ·-· 
13. 2 18 8 4.4 11 • . 3 1 L 
13 . €· 18 2 4 r; 1(! 1 . 3(: 
13. l) 1 -:i •::\ ... ... .., .:J 0 ·3 f, ."'\ .-. . .::.. C• 
18. 4 27.0 -: ~ 8.2 .41 ·-· . .:.. 
1?.7 25 8 .2 . ? ..., ·) ( . ·. .35 
17.4 23 6 2 1 c: c; ,, ~ ._, ... . .:.. .:: 
1 B. f, ·")., ~ .... 7 6.0 . 2 2 - .J • ;.J .!. • .J 
1 ~ . 1 24.8 2 . () c: ~ ·-· .:. .21 
14.5 22.8 i 5 4 . ~· .i7 
16. 5 21 . 6 1 . !::_. 4.2 . 1 5 
H.3 22.8 1 . 9 5 :) .. . ,., • .t. 0 
R lHi rm M BE R = 98-3 
SOURCE DIA. (CM) =15.00 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION CSEC> = !0.0 
SOL~RCE FLO~i RIHE ( CCS) = 300. 0 
V E L D C I T \" ( C :·1 . ·' S > ~1 T 2 . 1 C Pl ::: 2 8 . C1 
Y. " (CM) 
3 C1 5 
3 () . 5 
3 c 5 





1 . .;! 
1.4 
'=11 4 
~ 1. 4 
91.4 
31.4 
9 1 . 4 
91.~ 




·~ i. 4 
G 1 4 
·~ i : 4 
'3 1 . 4 
18 2. 
18 2. 
18 :2 . 
1B2. 
1£::2.9 
18 2. 9 
18 2. ·:.1 




;:) . :.) 
5 . (, 
1 ~) . 0 
15.0 








15 .. 0 
2(' . :_;, 
7i::: rr ........... , 





5 (• . i.s 
55.0 
t. () . 0 
:; 5 . (~ 
7¢ . () 
:) : .... 
5. (: 





.:,. 5 . (; 
z 
( CM) 
:) . Ct 
() . (: 
:) . :;. 
c;:. 0 
~~· . :) 
<;:. C• 
:_;,. ~· 
(; . (J 
r;1 . t.) 
0. C) 
:;1 . ~> 
<> . (; 
t) . :;1 
•~r . Ct 
0. :) 
0 . <;: 
:;1 . :) 
(;: . () 
(:i. :) 
c;:. Q 
Ci . :.) 
(;. 0 
:;, . :) 
0.0 
() . :;1 
(: . (; 
(). :) 
C:.O 
::! . :) 
() . () ,, ,,, 
0.0 
ARRIVAL 
TI 11 E 
(:;EC ;. 






f .. C1 
7 3 
£:. 3 
€_ •• fi. 





1 1 . y 
13.4 
1 4. 1 
~ ,..· ..c 
.:. ~i • "T 
2 C•. 7 




1 1 3 
1 1 . 4 
12 3 
1 3. 4 
14.7 




TI Vi E 
SEC :. 
·~; 4 
11 . Ii· 
g. f. 
11 . 7 
1 ~ ·;1 
12.2 
12 7 
1 3 . 1. 
, J , 
1 "t . 1 
14 . ·:;; 
":::: ..... 1 .J ~ 
15. t• 
1 G . t i 
16 . 5 
" 97 .-, .:. : • .:!. 
18.v 
15 . 1 
15. 8 
:2 r.) . :;1 
2(.•. 7 




2(< - f, 
21 . ~· 
19 ·1 
2V . <; 
20. 2 










1 .. , .., 0.: 
1 '3 . . :: 








.... , t:: 
.::.. .:i . .J 
24.3 .-, " .., 
~ ~ . : 
21 . ;-
21 . 8 
2'). 9 
~·. 0 
(; . 0 
:) . 0 
() () 
7 ~ .:i -·... . 
31 . 1 
3~t 3 
7? ~ ._._ . -· 
32. ::;1 
31 . 7 













g. 5 2:.) 1 
8.5 2("J.l ..., . : "";' 














-: G ·-· . -,; 
7 7 
-· • ..J 
3.6 .., ,. 
.j . ~ 
7 " ._ •• i:.. 
3 . i 
3 (; 
1 .., .. , : . 0 
16 . 5 
1 t:" .i • .J . • 
14 . 1:) 
1 3 . ;; 
12.3 
1 :) . 1 
( . 0 
4 . (l 




() . () 
11 . 1 
a a 
_.; ,.,; 
.. , .i 









3 . 3 :j 
3. 1(: 
o""'t A ., .:::. . .,. _ 
2 12 " ..... -, J. • ~Ci 
1 . 1 8 
. •:J 3 
. 5 €. 
1 1 3 
1 . Q 5 .-. .., 
0 .:> 
• I { 
. G ·~1 
. 5 €· 
4b 
4 =: . . ·-· ,, , .. , 
. .:1..:;.. 
. 1 7 
. :) 8 
. () 4 
0 1 ,. ~ 
.;. .:! 
. ~) 1 
• 1:) 1 
. 6 4 
~ (; 









RUM Nlii'18ER = 98-4 
SOURCE DIA CGM) =15.00 
SOUPCE SPECIFIC GRAVITY = 1 38 
SOURCE TIME DUFATION CSEC) = 15.0 
S 0 i It' CE F L 0 U ;~ A. T. E ( C C S ;. = 3 C1 ~· • :.) 
'./ELOCIT"" 1.CIL"S/ AT 2.1 Ct'i = 28.0 






., .. , C' 
.;, • • .J 




9 1. 4 






-~ 1 . 4 
91.4 





9 1 . 4 
9 1 . 4 
182.9 





18 2. 9 
182.9 
l 8 2. 3 
1f:2.9 
18 2. 9 
18 2. 9 
18 2. 9 
i 8 :2. S' 
182.'3 






... :::: ,., 





r,.. . ,._; 












f., :;c . C' 
1£.5. 0 
70 0 
.:; .. v 
5.0 








4 5 . (: 
5(i . t) 
55.0 
















¢ . ~) 
o. c;: 
~I• t;1 
0 . (,: 
t.:•. Ci 
C:. 0 
:;1 . {) 
c;: . c;: 
Ci . ~) 
C•. c;. 




C•. o v 0 






C) •'1 ... 
0. C: 
o. C• 





( S'E C ;: < S E C ;: 




a ·-· 4 5 









1 C•. 4 







1 .:.. .:. 
i 4. 9 u .. 0 









() . l} 
C• C• 
0 0 





.- ? l • ~ 
1? 4 
1 1 c:: 
!4.6 
H, 4 
.. ,,.· c:-1:::, . _, 
16 . 8 
!';1. 7 
1 '1 . 8 













-:.~ ·: .:.....: . t· 
25. 5 
2€-. 4 .-,-, p 
.:. I . -· 
26. 7 
26.4 
-. 7 c: 




21 . 4 
:2(i . i 
3 . 1 
"7 ."'\ Ci 






29 . t. 
28. ·~ 
24 " . -, .., " 
~ .J --t' 
22 4 ,..,, ..,. 
~ l. . : -,., ,., .:.1:1 . c: 
32 3 
29.3 
. -,n ~ 






















3 4 ~{ 
2v. s 
() 0 






2~.4 .., "" ;' .:i ~ ~ 
29.4 
·~ C' ."''\ 
~ ..J . CJ 
"- 1 8 ".- .. .:. =::. .. 
13 3 
12.0 
•:I c .... 
1 :) 2 
G r: ·-· ·-1 • ':, • "1' 
·::. 0 
8. 1 
, c c ,_. 
b.8 
3. ~. 











') 7 2·5 
·=· 7 3.1 
"\ ::: 
.:.. .,J 






53 . (; 












21 . 1 
19.2 
18.6 
1 f, . 5 
G " ... . .:.. 






11 . 1 



















5 . 1 •C• 
5 " .. • .!. 0 
4 . 2 (J 
3.40 
2 7 f.. 
1 ·~ 4 
1 65 
1 '~ ·) 
1 i~ i 
1 5 5 
1 . 3 1 
., i "I l .• , 
































RUl'l NUMBER = '38 - 5 
=15.(:y 50Uf?CE DI8. <Cr·: .• 
SOUR0E SPECIFIC GRAVITY = 1.38 
SOURCE TIME ~URRTION CSEC) = 40 0 
SOURCE FLOW RATE !CCS) = 300.0 
'ELOCi T Y (CM/S) AT 2.1 CVi = 28 0 
POSITION PRRIVAL PEAK 
" .·. 
<:CM) 
..'.· (;. 5 
.., .... r= .:;, v . ,J 
3 <). 5 
3 C1 . 5 
30.5 
30.5 
3 (). 5 
30.5 
::: o". 5 
3 r). 5 









•. .--9 1 . 4 
91.4 
91. 4 
9 1 . 4 






q., "' :. •. "t 
91 . 4 
•;) 1 . 4 
82.5 
82. -;1 
0., 0 '-' ..... ,. 
8 2 .. 9 
82.9 






:: .. , 
..! • ·-
10 . (_) 






4 ;: •. ;) 
45.0 





(; . (; 
t::: :~, 
..! • -




3(, . ¢ 
35 . :) 
35.0 




E.<.) • 0 
t·5. (,· 
7:J . :.) 
1:~'· . () 
5.0 
10 . (/. 
i 5. ~' 
2(; . y 
25.0 
3 (~ . (; 
35. :.) 
z ( c f'l; 




0.0 c;: (;: 
0. t> 
y (· 

















\~ . <) 
·~·. t.) 
l~-· . l) 
(1. t.) 




















, 5. s 
38.3 
0 <) 










1 C: 0 
12.4 




(; . <;. ,, ~· 
<). i} 
C•.:;;, 





1 4. 1 
14 z 
1 4. Ci 
·-· 'wJ • ·-· 
3·~. 7 





3 ·3 . ·;1 
38. 1 
3g. ~-
c: 7 '-' . ._. 
5.4 
2 . 1 
30. 5 
QO ' 





2? . ·~1 
28. ¢ 
31 . f, 
31 9 
21 . g 
1 7 3 










4.0 . 4 
42.5 

















-•O . : 
0 . () 
:) . ::) 
(; . v 
0.0 









51 . 9 
4 q :; , . .., 
c:: - • ·-' ·=· I} 




:.) . () 
t'. , .. v . . , 
0. :) 
t·4 . 1 





i~.(J . 9 
f.1 . 5 
PEAK CC'NC 
MODEL FIEL!) 
:: r l 
2 3 t) 
~ 1 .., 
r'\ .-. :.: 
~ 0 . ,J 
4 5 
·~1 . :) - ' ..
6.3 
- 4 








1 f) . ·3 
:0 . 7 
·L·;) 
<;: 0 
7 . ·3 
7. fi, ., .-1 
( . ~ 
5 4 
4 . f. 
7 













.,. 1 •:\ 
-· •• 4 















21 . 1 
18 . 8 
18.2 
1? . 3 
13 4 
11 . 5 
9.4 
8.4 
1 . 9 
1 . :; 
1 .3 
1 . 1 
13. t· 
1 3 1 
11 . 5 
11. 3 
11 . 1 
• :) 1 
L ' • • 
l(J. 6 





11 . b 5 
10 17 
8.54 
0 -") 7 - -· 5.24 
4 . 5;; 








4 ? c:: ..... -" 
4 . 2 ·;1 
3.81 
-, C' p ...} • .J _, 
::; . 1 1 
2.51 
2 1 1 
1 .., r, . I~ 
1 . 3 3 





r.-? , ... 
C• 1 
2. 1 7 
2 . ~) 8 
1 . 7 €_. 
1 7 ·=· 
1 . 7 1 
1 . 4 4 
1 . 4 <) 















fo') \") (;:> 
V
<:> (1_; 
u· .. .,... 
. f°"".' '·'·J 













::· :;:; u 
r.J 
(T








li: (.)et:: f-·· ,.,. 
L






















(.\'· ,.. ... 
~1· ('o') ,_


















Ci'• ('If 0 









<.~· r.i .. r\-111 t/".1 r. .. 1 
~<: ... J 




















 C.'" i::' ~:~ <":> 










("iJ r;i'' C'• r'"' -
~




If) '<j-.,.t '<1-.,1. , •• , 
._, 
~
 1.,1 _., 



























...:r '·'' •. , 
v·, 1:,1 -.:> r ... ~~1 r:; .. o ;:• 
·;. 1': t:J 
..-..c ..... w
 
, .. _ •X1 ..,1. r· .... ·u· r·\ .. o -=, 
Lt:. t·-· V".1 














....... :; ... '....:J 
!.J:• 
._, 




 lt'1 10 \ii ,_;, r 

























t •• ·, t-r.,. !>-
::;; 
Lu L1J l1/ Lil ,... 
Z.. 
t.:.1 (..) L

















l(• (•) t1·1 r.n .... 
l:: 




();11:11 o;. ((l o:i co 0
) ~() 
RUri rWNBU: = 99- ~ 
SOURCE DIA. CCM) =15.00 
9 0 UR C£ SR.EC IF IC,. :G·RAV.!-T..,''f' = i . 3 8 
snuRCE TIME DURATidN (SEC) = 4 0 
S D · J :.~ C E F L 0 ~J R·A T £ ( C C S ) = 3 C1 r;. . C• 
('ELOC1 'r' CCf·1/f.) AT 2.1 CM = 48.0 




-=· Q. 5 0. 0 
3 ("J 5 
., " C" 
._, L' ·-· 
-3 0. 5 
3 (J. 5 
30.5 






9 1 . 4 
·~ 1 . 4 
91.4 
·"-'3 1 ·. 4 
18 2. 9 
.J ·.-\ .-, -:::\ 
J. 0 .!. . j 
182.9 
18 2.; 9 
18 2. CJ\ 
1 p ·) q <.J - • J 
1B2.5 
18 2. 9 
::' .... , 

















ic; . 0 













C:• • t) 
y. (;! 
0 f't 
C:• . C'; 
C•. 0 
(; . C: 











T ME T ME 
·( s c ) ( s c) 
1 (. 5 . ._:. 
1 . ;; .., -:-c.. . ..... ..,. . .:a. "1' 
7 , 
















::: . 5 
9.4 
1 C: . 0 
<:·. 0 
- . 1 
5. ;!, • 
5: 7 
r:; c: ._,. ,. 
1 
€·2 . E· 






0 7 v . ·-· 
9.0 
Q c; ,. . ,. 
8.4 
1 () . 1 
10. 2 
tc· 4 
1 c .. 7 
12. 4 










C; . () 
C•. :.) 
H.9 
.. := '7 L .J . _, 
9. ( 




q • •• "1' 
12. 9 
1 .-, .., ~.' 
12 . 1 
i •:;1 -i . ._ . ..., 
1 ') .., 
L ._ .:.,. 
















c c: ,_ .. . • 
·=- ., u . .., 
.• G v.. .:' 
5.b 
r:; ., ._, . .:.. 
1 .., .. ( 
2 9 
2.2 
1 '? - . { 
·) 7 







·-· • .I' 







2 Ci . 
Et. 
1 t. . 
13.8 














.a. ·-· ·-· 
1 . 2 1 
~. 3 
:2 f. 
( .. ., '0:. 
') 1 
0 1 
0. <.) <.) 






















RUN rHJME!Ef;: = ·~i·:;'I- 2 
SOURCE DIA. (CM) =15.00 
SOURCE SPECIFIC GRAVITY = 1.38 
SOURCE TIME DURATION CSEC> = 7.0 
SOURCE FLOW RkTE CCGS) = 300.0 
:·lELOC!T'i (CM .. ,..s;! AT 2.1 CM = 48 \:t 
PO£:ITIDN 
v .. 'r' 
,CM) 'CM' 
30.5 ... ... 
30.5 5.0 
"'\ 3 0. 5 1 0 :..1 
3 o .. 5 15 . C) 
30.5 2:) . :) 
30.5 25 0 




-~ 1 . 4 iO :.) 
1.n. 4 15.0 
·;t 1 . 4 2(•. (} 
91. 4 25.0 
91.4 3 <-~ 0 
9.1.. 4 35. (;. 
182.';1 ,_ . 0 
182.9 5.0 
18 2. ·;1 l C<. t' 
182.9 15 0 
18 2. ·:1 :2 Ct . .;_ 
13 2. '3 25 . ~~ 
i 8 2. 9 3 ::r . :;i 
18 2. 9 35.0 





:;1 • :) 
(> . (: 
:.) . :.) 
0.0 
:;1 . f.,,! 







r;1 . t.) 
0.0 
:~1 . :) 
0.0 
:~1 . ~· 
0. C• 


















f. 5 .., ,... 
I 0 
c t'-1 ... • • ..,, 
t:' • _,. "';' 
6. 1 
5.4 
c: -....... ._. 
f,. 3 
ii, .. t! 
""':" ''t 
I . '• 
10.3 
PEAK 
TI f1 E 
{::;EC', 
.... i:" 
~ . _, 
7.0 ., "' : . .J 






1 0 . 1 
·;t . :;1 
9.8 
1 0 . c:. 
10. t· 












4 .i . ? 
'::',., .a:: ..... ·.:.. . ._. 
2·:.i 9 




C: . t.) 
·") " -, - 1 . .:, 
1 7 . t;. 
15.4 
14.8 
• 7 " 1 -- 0 
1 3 . 1 
1 " •• 
.~ 0 
13.2 . .., .., 
1 l . I 
1 7 . t.) 
1? . :) 
17 5 . . 
1 '7 
1 . €. 
'!. 0 




.3 0. 5 
23.8 
2 1 . 7 




i C• 5 






.:. . ~ 
5 , . • =:-
4. 7 













L ;;_, • { 
1 . 3 
1 . 1 
24 . 1 
23.~ 
21 . 5 
21 . 1 
19.2 
1?.5 
' C' • 1.J.'7 
9.2 
1 7 P. _, . '-' 
11 . 8 
·~1 . ·~ 
, ? ,, 
1-. ~ 
11 . 3 
11 . 1 
b.5 





1 . 2 2 
72 
























RUN NUMBER = 99-3 
SOURCED A. <Cl'i) =15.00 
SOURCE S EC!FIC GRAVITY = 1.38 
SOURCE T ME DURATION CSEC) = 10.0 
S OU RCE F OW RATE CCCS) = 300.0 
VELOCITY ( C f1/ S) i~T 2.1 Cf1 = 48.0 
POSITION ARRIVAL PEAK END PEAK CONG. DOSAGE 
X Y Z TIME TIME TIME MODEL FIELD 
(CiO (ni:i (Cl'!:: (SECi (SEC> <:SEC) (X-SEC) 
30.5 0.0 0.0 1 . 4 9. 1 45.8 30.8 54.6 3.09 
30.5 5 0.0 1 8 5.5 39.3 29.8 53.4 2.67 
30.5 10.0 0 . 0 2.2 5.4 24 4 26.6 49.5 1 89 
3C ... 5 15.Cl C•.C• 3.3 1c-..1 i2.3 25.2 47.7 1.23 
30.5 20.0 i).0 5 . 1 10.3 11? 18.,, 37.2 .5•:. 
30.5 25.r) O.C• '1 7 1').3 l 2 3 11.9 26.7 .18 
30.5 3,•.0 0.0 1'!..4 11.5 11 i 1.~:. 4.2 .Vo! 
30 5 ?.5.t.) C1 .<.\ t;• () 21.1 1). 1.) .1 .3 . 1)2 
3 1 . 4 0. 0 0. 0 3 . 3 1 ·~. 7 2€· 4 1 2. 9 28. €. 1 . 2 1 
91.4 5.') 0.0 3.6 1t).4 19.8 12.7 28.2 1 ·:·q 
91.4 10.0 <:1 .0 4 ._. 10.4 18.1 11.4 25.8 l.li) .__. 
·H . 4 i5 0 C• 0 4.8 11.8 18 3 11.1 25.2 .90 ~ 
·~ t.4 20.0 C• <) 4.8 11.6 16 2 9.7 22.5 ·'~2 ID 
'31. 4 25.0 C:.C• 7 3 11. 1~· 14.''..1 7.5 18.0 .38 
91.4 30.0 0.0 8.1 10.9 15.1 5.2 12.9 .21 
91. 4 35. 0 0. <.' 8 3 11 . (;. 13. 9 4. 4 11 . 1 . 1 4 
18 2 . 9 (,i . 0 C:. 0 7 8 1 5 . 1 20 . ·3 5 . 2 12 9 . 5 4 
1 8 2 . g 5 :i C• . c• f: 3 1 5 . 0 2 1 8 5 . 1 1 2 . 7 . 4 8 
1 B 2 . 9 l 1~' . 0 ~= . 0 t:. 9 14 . 1 20 3 5 2 12 9 . 3 €. 
192.9 15.0 0.0 9.0 14.2 1Q 7 5.4 13.4 .37 
182.9 20.0 0.0 8.8 14.7 18.5 5.4 13.4 .37 
182 . 9 25.0 0 0 9 5 14.2 18 8 4 8 12 0 .34 
1B2.9 30.0 <::.<) 11 . 1 H.<:: 18.4 3.9 9 9 .2€· 
i82 ~1 35 r) t• :) ii . .:!. i5.6 i9.3 4.b i1 5 .27 
, 8:;:. 0 35 . O y. O 0 c;: 11 . 4 0. (: 1 . c; 2 . 7 . 0 5 
182 9 40.0 0.0 0.0 !0.5 0.0 .6 1 G .03 
182 . ~· 45.0 0.0 (:.0 10.8 ().0 2 5 .02 
!82 ·:1 50:;) r~1.(> O.C1 3.4 :).•~) .2 .5 .:~·2 
182.9 55.0 0.0 0.0 .2 0.0 1 ~ .01 
82 9 €.:; ."• :;, 0 C•.') ·;i. 7 :.).0 1 .3 .')1 
82.9 65.0 0 . 0 0.0 B.5 0.0 1 ~ .01 
82 9 70 0 t.'.i.C• O.C• 0.0 ;.i.O 1 .3 .C•l 
RUN NUMBER = 99-4 
SOURCE DI~ ICM) =15.00 
SOURCE SPE !F!C GRAVITY = !.38 
SCU~CE TIM DURATION CSEC> = 15 . 0 
SOURCE FLO PATE tC£S) = 300.0 
V E L 0 C I T Y ( :1 / S : A T 2 . 1 C Vi = 4 8 . 0 
P~S:TION ARR!Y L PEA~ END PEAK CONG. DOSAGE 
~ Y _ TIM TIME TIME MODEL FIELD 
CtO (0:) (CM; (SEC (:::Ee:. 1 :::EC) (.X-SEC, 
30.5 0 . 0 0.0 1 4 a 0 51 1 30.2 53.9 4.18 
30 . 5 5.0 0.0 1.7 D 4 42 1 31 i 55.0 4 00 
30 . 5 10 o 0 . 0 2.Z 12.~ 31 1 3~ 0 53.7 ~ 18 
30 . 5 15.(' :) . r.) 4 ·;· 12.f· 19.8 27.B 51.:.) 2.83 
30.5 20 0 0.0 5.0 12.3 18.6 25.8 48 4 2.01 
30 5 25 0 0.0 7.9 13.4 17.? 18.7 38.3 .69 
3 (;. 5 3'" (" C: 0 <;: (: 8 . 1 (J . 0 . 9 2 . 4 . 1, 1 ·~· 
3:).5 ..:•:J 0 :; •. :) :). 1) 3(1.7 :.).0 .1 3 .')2 
91.4 0 . 0 0 0 3 5 16.4 27 8 15 7 ~~ 5 1 .88 
9!.4 5 n 0 O 3.6 16.3 29.0 15 0 32.3 2.00 
91 . 4 10 (: (:.0 3.8 16 ~· 24.2 13.5 29.7 1.74 ...... 
gt1 . 4 15.0 O.C1 4.1 16.3 22.7 13.4 29 5 1.55 vi 
9 1 . 4 ..:_ . . \ ' (J . (;: 5 . t• 1 .,. 2 2 \,I 9 1 :: 5 z 9 7 1 , 4 1 Q 
·:11.4 25.~) 1~1 . t;1 f.,.2 14.f, 2~).~) 14.r ...) 30.G 1.C1 7 
91.4 :3C<.O •:;:,<;1 t·.5 14.9 19.1 lC1 .8 24.7 .tr 
·;11.4 35 . 0 1).0 7 f, i5.2 ib.6 8.'3 2t).~ .45 
182.9 C'• . (: <'.: . 1;: f..:. 4 .! ;:. . .:.. "-1 - 4.4 11.1 .if·l 
18 2 . 9 5 :~, C:. :~1 7. 4 22 t;1 28 2 4 . 5 11 . 3 . b 8 
182.9 lC'.(1 i;._(1 7.4 14. l 27.1 t.: •. f!. 16."· .74 
182.·;-i 15 . :.) ().:) f .. 3 1G.1 27.:.) 7.4 17.8 .'~4 
182.9 20.0 O.<:• I·-· 1? C: 25.7 7 3 17.5 .8t..:. 
1s2.s1 25.:) C1 .C• f .. 9 16.·~ 26.:.' 7 :) 1G.9 .85 
182.'3 30 . :.) o.c;. 8 ! 18.4 24 6 ~.: .. 8 lt.5 .72 
182.9 35.0 0.0 9? 19 5 22 . 5 ~.5 15.8 .64 
102 9 35.0 0.0 13.3 11 9 Z2.9 2.9 7.5 .21 
182 ·;t 40.:.) '~•.•.) 15 C• 15.t: 22.2 1.8 4.? .1•;1 
182 . 9 45 0 0.0 0.0 17.0 0.0 9 2.4 .04 
182 9 sn n 0.0 0.0 lG.O 0.0 .5 1 .3 .05 
182 9 55 . 0 <;: (.: (,:,<.) 1.7 0.0 .1 ·"' .02 
1 8 2 . 9 ~ 0 t' :;~ . C• ~) C1 8 . 3 t) . :) . 1 . 3 . :) 2 
182.9 t·5.0 C: 0 (: 0 9 €· 0.0 .1 .... . i)2 
182 9 70.:.) C1 .0 O.C1 4G.1 ~·.O 1 .3 .~1 2 
RUN NUMBER = 99-5 
SOURCE D A. CCM) =15.00 
SOURCE S ECIFIC GRAYI Y = 1.38 
SOURCE T ME DURATION SEC> = 40.0 
SOURCE F OW RATE CCCS = 300.0 
VELOCITY ((MIS) AT 2. CM = 48.0 
POSITION ARRIVAL PEAK END PEAK CONG. DOSAGE 
X Y 2 TIME TIME TIME MODEL FIELD 
<CtO t'CIP <Ct'D (SEC) <SEC) <:::EC) <:X-SEC 
~o.5 O 0 Q.O 1.6 20.B 74.9 30.8 54.6 9.82 
30.5 5.0 0.0 1.5 12.~ 72.5 33.0 57.1 9 80 
30.5 10.0 ¢ 0 :.J 20.8 4?.8 30.2 53., ? 51 
30.5 i5.t) 0.0 3.0 11.7 41.7 25.3 47.8 5.8.2 
30.5 20.0 C:.O 6.7 18.2 41 f. 2C•.~5 41.2 3 21 
3C•.5 25.0 0.0 7 4 25.5 41.4 13.2 29.1 .47 
30.5 30 ,; <).(: <:: c; 38.2 c;.o .8 2.1 .<:1 1 
30.5 35.() C•.O 0.0 38.2 :;1 .0 .5 1.3 .01 
91.·1 c ( ;.:.c 3.3 13.1 59.1 14.3 31.1 4.48 
91.4 s.:.) :) C• 4.1 29.f, 54.b 13.5 2·3.7 4.38 
91.4 lf: (• C:.O 4.8 10.3 51.2 13.0 28.8 4.02 
·:i!.4 15.') Q. 1) 5.4 10.3 51.1 12.1 2?.1 3_g:;1 
91.4 ::r .\.. f. f! 5.5 10.4 46.e 12.0 26.9 3.29 
·:it.~- 25.0 O.•., 5.5 1'~.2 45.'3 1').5 24.1 2.£C• f-
91.4 3C'.(: v.\:: f,. 8 31.7 H .. 5 8.9 20.9 1 75 ~ 
91.4 35.0 0.0 8.0 43.4 45.1 7.6 18.2 9v 
91.4 "35.0 0.0 2€ .. 4 2€ .. 7 27.2 2.6 6.7 .08 
91.4 4:).t' 0.0 0.() 15.2 :.:1 .0 .2 .5 .C•2 
91.4 45.(; 0.0 0.0 97.8 0.0 .1 .3 .01 
·~1.4 50.0 ().') 0.0 '35.4 C•.') .2 .5 .:.;.4 
91.4 55.0 c;:.c;: 0.0 1(':5.2 o.O 1 . .3 .01 
•31.4 60 0 :; •. :;, :::·.~· 95 :) ~·.:.) .1 .3 .02 
9 1 . 4 ,:. 5 . .') (: 0 (, . 0 8 ~ . 3 0 . () 1 . ·-· . (; 3 
·:it.4 -:-r;. ::.• r,. (;. i;..r;1 7?.4 0.') .1 .3 .C11 
i8Z.9 fr.O 0 C· 5 7 2° t· 51 5 ~:: .. 5 15 8 2.18 
162.9 5.0 0.0 6 ~ 39.2 50.9 6.9 16? 2.12 
182.9 10.C 0.0 T.3 16 9 49.7 6 5 15 8 1 .74 
182.'3 1.5.0 (:1 .C• £ .. 4 1G.7 4'L1 G 8 16 5 1.63 
182.9 20.0 (: (: 8.1 16.<? 48 4 7.1 17 1 1 33 
if'2.9 25.~ r) Ci f!.1 1b.3 47.4 6.8 16 5 1.:;,£, 
82.~ 3~ ~ 0 0 8 4 17.0 44.6 5.9 14.5 .73 
182.9 35.0 0.0 11.6 39.2 44.6 4.3 10.8 .60 
182.9 35.0 0 0 12.5 46 4 48.7 4.3 10 B .~6 
182.9 4n n 0.0 13.2 46.9 49.1 3.7 9.4 .27 
182.9 ..:.5.0 O.t> 45.1 46.3 47 1 2.<;: 5 2 .(i8 
182.9 5· .. 0 :~ •. :;. 4£ .. t 46.2 46.3 1.1 2.'3 .::)2 
162.9 55.(• (;_c;: <';.\) 45.(. (:.0 .5 1.~ ()1 
182.9 60.0 0.0 0 0 46.2 0.0 .2 -~ .02 
182.9 ~-5.C• 0.0 C; <;: 11.2 1;.o .1 .., 03 
:82.9 :r:.•.0 :;1.r) :_:,_:.) 5 7 o.:) .i .3 -~·3 
RUM f'lllf'18ER 
SOURCE DIA. (Cl';; 
SOURCE SPECIFIC GRAVITY 
==100-1 
==15.00 = 1.3£: 
SOURCE TIME [UR~TION (SECl == 4.0 
SOURCE FLOW RATE <CCS) == 100.0 
\ E L 0 C I T 'T' ( C f'1 / S ) A T 2 . 1 C M == 3 3 . 5 
POSITION 
}., v : 
l ( ~1) ( G11 ;. 
:30 5 () . 0 
3 (.,. 5 C" ., .J • '• 
30 5 1 C) . C• 
30 =; i 5 . 0 
30 5 2(: . 0 
30 .,. 25 0 .J 
30.5 3C•. 0 
30.5 35.0 
'31 . 4 0 . (; 
·:i 1. 4 5.0 
91.4 1 C1 • 0 
'H.4 1 C" :"l .. .J . ., 
91.4 2(·. <.;: 
·;i 1 . 4 25.0 
91.4 -: (- '· t 
9 1 . 4 35.0 




0 . 0 
c; c; 
0 (,~ 










T IM E 
< SEC) 













Q c: r . . ~ 





< C:EC '· 
€, . 1 
,- . 






1 f, . 1 
- Cl ( . ,. 
·3. 5 
3 <;) 
.. 1 7 L • • ..J 
12 . 8 . .., -l .:i • ( 








18.4 . .. .., 
L "t • .;i 















7 . 1 
5. 1 
·-;> .., 






1 . 7 
1 . 7 
1 7 
1 . 5 
1 ') 
"' ._, 1 
18 . 2 
i 7 . 1 
12.7 .., ., 
I . "• 
1 . €. 
3 
.!· 




4 . (; 

























SOURCE C•Ir~ 1 CM) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION tSEC: 
SOURCE FLOW RATE <CCS) 
V E L 0 C. I T 'I' ( C 11 : S ;. r-1 T 2 . 1 C t1 
FO::;ITION 
Y. ,, y t:.. 
r.Ci'O (CM;: :~ c i1 ) 
j ~). 5 i) . :) :;1 . r) 
3 (.:. 5 5.C: C: . (,: 
30.5 1 (1 0 C•. 0 
30.5 15.0 0. C: 
.., '"I t: 
.;,, • ... ..J 20.0 t;1 . C• 
30.5 25. C1 C: . C: 
3 C•. 5 30.0 :) . Ci 
3 C:. 5 35.0 0 , .. . "' 
9 1 . 4 0.0 :_:,. :;i 
·:;; 1 . 4 5.0 0.0 
·~ 1 . 4 10 . 0 :;: . 0 
31.4 15. (• ¢.¢ 
91.4 z:,:. ::. :) . 0 
91.4 25. (: 0.0 
·;i 1. 4 3(~ 0 C•. <) 

















£ .. :; 
f.. 4 
7 2 
c '7 ,_ ........ ,., .. 
0. I:, 
'?. 2 
1 C• 3 
1 1 . 4 
PE AK 
TI ME 
( ~.£ c ) 
8.4 
9 1 
7 . 1 
- c:: ( . ~· " ..., 0. t 
9. 1 
r:: " ,,. 





11 . 4 
1 ! . f, 
11 . 1 
12. 2 







.-.:-: ~ .:...oJ • ..J 
9 . 9 
0.0 
~i. 0 
('· f"· ' . "' 1 .., ,,' .. 





1 ·:;> {\ 
11 . G 
PtAK CONC 
RODEL FIELD 
1 i . 8 













1 . 1 
26.~ 
·?i;: •. 0 
22.s 







8.'1 .. .., 
0 . : 
"' -·-· . ( 
5.2 
~ Q "' . _, 
!)OSAGE 
: :~ - :::;EC 
1 1 8 
28 
95 
















SOURCE DIA. (01) 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSECl 
SOURCE FLOW RATE CCCS 
VELOCITY CCVi/S > AT 2.1 CM 
POZ-ITliJN 
" ~·· ..., .-. 
C: CM; ( C1'1) ( c rr;; 
j (J. 5 (). (,: i:;:. (.! 
3 (•. 5 e: ,,, .j • •• (t. :) 
30.5 H•. () y. ,~, 
30.5 i 5 . 0 ::;. . :.) 
30.5 2() . (,• c;:. c;: 
-, ''1 r::: .:; ..... .J 25. :;. <:1. ~· 
30.5 .3C•. 0 y. (;: 
30.5 35. '~· ::;. . :.;. 
91.4 C• . (: (: . () 
91.4 5. :.) C1. C1 
'3 1 . 4 1( . 0 (~ . t) 
-;t 1. 4 i 5 :) () . C• 
91.4 2(,: . .._, I~! • (: 
q. .:f. • l . • 25 . ~) t;1. :.) 
91.4 3C·. 0 C: . <) 
91.4 35.0 r;, . :~, 
=100-3 
=15.()0 
= 1. 3 8 = 10.0 = 1 r'1 r'l :'• 
- '"'='"' r:::: - ·-· •-l • ._. 
ARRIV L PEA 
TIM TIM 
(SEC (SEC 






~· . :.;. 
7. (; 
7' ! 
1:: .. 4 ..,. -




11 . 2 
12. 8 
9.8 
11 . 1 
1 1 . 3 
11 . 5 
10 . E· 
1 i . 3 
45. 5 
r:. :'~t • ~. 
14. E· 
2. ·3 
7 0 ._ .. ,_. 
7 7 _, . . 
1 .. - . ' 
1 . 5 







.:• 0 .:; 
31 . t. 
1? . 1 
14 2 
~;· . ~) 
0.0 
























·-· . () 
2.7 ..., -: 




2 f, . ~;c 
18 . 6 
1 7 .. .., 
7 ._, 
3 
c t; .... _ ..
·~ . ~ 
1 1:: • 8 
1 0 . 1 
~ -; 
( • f 
.., :'t : . ., 















7 ·:::i .., , 








R U N rH.I M 8 E i;: 
SOURCE C: A. (CM) 
SOURCE S ECIFIC GRAYITY 
SOURCE T ME DURATION (SEC) 
SOURCE F OW RATE CCCS) 
··:'ELOCIT'i r:CM/S;1 AT 2.t CM 
\:" ,,
, CM '.t 
3 :) . 5 
3 C: . 5 
30.5 
30.5 
3 Ci. 5 
30.5 
3 :; • . 5 
3 (;. 5 
·;ii . 4 
91.4 
·~ 1 . 4 
91.4 




! 8 2. ·~ 
182.9 
18 2. ·:i 
182.9 
i r. ') -:'l -:;, - .. 





. CM ) 
:) . ~) 
5 . 0 








. 0 .') 






:) . (l 
5. t; 






:) . :) 
0 . (; 
~I• 0 
0.0 
:.) . ~· (;. v 






:) . :) 
(; . c;: 
0. :;. 










::; 1·. 3 8 
::; i 5 :;1 
=: 10(:!.~;! 
::: 33. 5 
ARRIVAL P Ak END PEAK CONC. DOSAGE 
TI~E T ME TIME MODEL FIELD 
.. SEC> tS c;. (::;EC) (X-SEC;• 
i.2 13 4 45.1 13.7 3:).:) 2.17 
1.4 1i.9 50.2 13.7 30.G 2.16 
3 4 1?.2 3~.2 12.3 2?.5 1 .59 
4 9 13.6 19.9 10.0 23.1 .89 
!t;.1_:;1 14.1 19.7 ?.5 18.~) .3f. 
12.1 12.2 12.5 1.5 4.0 .04 
:) 0 53.3 ~·.:J .1 .3 .02 1--a 
0.0 11.4 0.0 .1 ·" .C:2 ~ 
6.6 19. 1 32.6 4 ? 11 8 .72 
E-.9 15.5 29.2 4 4 11.1 . .-.~. 
7 1 1·~.3 :28.fi 4 5 11 3 .~·~ 
8.4 20.8 2~.4 3.5 8 '3 .52 
f:.4 13.7 27 I"\ 2 '.:\ 7 5 .4:.) 
9.6 22.5 25.S ~ i 6 .- .29 
1o.G 13.1 25 3 2.1 5 5 .17 
11.~.:. 12.~:. lE-.6 1.9 5 0 .10 
1 5 :) 2 4 2 9 . ::) ! . b 4 . 2 . 2 3 
15.<"; 17.Z 3(:.3 1.6 4.2 .2€. 
15.0 22.G 29 2 2.0 5 ~ .30 
12.9 23.3 26.t- 2.r; 5.2 .2i.:. 
12.2 22.5 2~.5 1 g 5 0 .26 
12 4 22.8 2€ .. 0 1.9 5.0 .24 
14 2 22 0 26.6 1 ? 4 5 19 
14.2 21.8 25.9 1.€· 4 ~ 18 
RUM NUMBER 
SOURCE !:SIA. cctn 
SOURCE SPECIFIC GRAVITY 
SOURCE TIME DURATION CSEC) 
SOURCE FLOW RATE CCCS) 




3 C•. 5 
3 (:. 5 
30.5 
30.5 
3 C1 • 5 
:::o. 5 
91.4 
9 1 . 4 
91. 4 
91. 4 
·:-i 1 . 4 
91.4 
9 1 . 4 
91. 4 
1,., ·:;; q .... ;.;,; _. ,, 
18 2. 9 
...... ·:;; ·-1 
l 0 - . :, 
1B2. 9 
18 2. 9 
18 2- 9 




•. CM ) 
Ct. C1 
5.0 






:; . 0 
c: f"• 
....... <,/' 
1 :;1 • 0 





:;1 . 0 
5. ,, 
i 0. :) 
15.0 
2:.:1 • 0 
25. c! 





(; . c;: 




~I • () 





:; . . 0 
(; . (: 
t.) . c;1 











= 1. ::: 8 
::: 4().~) 
= 1(: O . c;. 
::: 7.., C" .,J .J .... 1 
ARR!'·/AL P AK 
T Hi E T l'tE 
(SEC ) ( s c ) . " ::, ,... ~· ;" .!.:::t . ~· 
2.3 27.7 
3.2 24.3 
t·. 3 7" c ·-·""' ...... 
1 2. 7 35. 2 
2 y. 1 35. 8 
t). () 86. ·~ 
(.:. (; c: 7 c; ""'oJ . .r 
~ .. 4 7., ~· .... ' . :::· v. c; -· . ·"' 42. 2 
~ '7 ·-· _, 44 7 -· B • -~ 44. fi. 
1 :;1 . :) 44. ·~ 
1 c;:. 9 38. 4 
oC .-. ,,.. 
:. C• . =- '7 .. , .-. ·.JO. C• 
21. 5 35. 9 
1 4 . f, 7 '7 .-, "": . C• 
14.2 40. 4 
1 3. 7 36 . t;1 
15 ·. 3 29. 2 
1 3. f. 28. 1 
1 4. 4 28. 3 
1 4 4 7 :) C" ·-' .., . ·-' 
17.9 24. 5 
ENJ:• p·E AK c 0 NC. DOSAGE 
TI l'!E t'iO DEL FIELD 
(SEC) . " .-.. r- r· .. --ic..;... 
-7 9 1 5 . G -; 7 ., _ • ..,, • ..J 5 :; 1 
72 f:. 1 €, . 0 34 . (; 5 . 7 (; ,. ,. :::: 
::.·~ . .J 
1 • • • "I" • "I" 31 . 3 4 55 
45.~ . 1::.:. 4 '")Q " .:.. .f' • ._. 3. (} 4 45.5 1 1 . ') 25. :.) 1 . 3 5 
37.3 8.8 2(':. 7 ..., c: .:.. ._. 
:) . 0 . 1 7 • oJ ,_. 1 I-' 
0.0 . 1 . (; l V1 . ~· "' 5C1 t: t: t: 1 3 . :; 1 . 8 ·~ .J ..; .J 
€..1 . 4 5 4 13 . 4 1 9 C) 
"'7 _1 oJ 4 5 3 13 . 1 1 82 
58.~ " 1 12 7 1 . 5 7 ._, 59 4 4 5 11 3 1 . 2 7 
55. 1 { •} 10 . 1 l 9 1 
48 3 3 1 g. :) b3 
4€-.8 ,, " 6.5 7C .:.. • •.! -..! ,_ • 
53.9 2 4 6 2 ,,· .-. ~.!. 
53.4 2.4 €- 2 73 
53.? 2.4 ,,· ·~ ::,.~ ?3 
c:::~ ~ "'): -: 6.0 7 1 ·-·.::. . .! .:.. • -..! • I L 
52.G 2.4 :; ') :.; . - ? 1 c:...., -: 2 4 ,; 2 . (. 7 ·-· ~ . ·-· _. 
51 8 2.2 5 ? 55 
51 ~ , .. c::: ,, , .. ~· .:. ., -· .::.. "!' t· 
RUN NUMBER =101-1 
SOUl<'CE ll A. <"Cf'!) ' =15.00 
S•"lli!"CE s ECIFIC GRAVrn· 
SOURCE T ME DURATION CSEC> 
~~~RCE F OW RATE CCCS) 
VELOCITY ecrus; AT 2.1 CM 
PC:SITION .., ':" 2 ."\ 
i..crn ( CN ; ( c f'1; 
3 (:. 5 (;! . t:; i;: . (; 
30.5 5 :\ :; . . t• 
30.5 10.0 0.0 
30.5 15.::) :;1 .') 
3 C:. 5 20.0 0 . C: 
3:.). 5 :2 5 :) ::) . :) 
30.5 30 . (; •:?. 0 





, 38 L 
2 . () 
1 7 :.,.t :~c 
£.5. " 
















1 . t• 
1 . 1 
:?2 . 1 
















0:: 8.9 ..... ...: 









.17 , "' . .:. -· . () 4 
.01 
0 1 
. ;) ·1 
•'.;: 1 





SOURCE DIR. CCM) 
S 0 U R,C £ SP EC ! F ! C G R ::t V ! T "( 
=1<~1-2 
=15.('.tO = 1.38 
SOURCE TIME DURATION CSEC) = 4.0 
SOURCE FLOW RATE CCCS> = 170.0 
VELOGIT'r (Gf1/S;: AT 2.1 CM = t.;.5 !: 
x 
(CM> 
3 (;. 5 
3 r) "" •• ..J 
30.5 
3 C1. 5 
3 C: . 5 
3 :) . 5 
30.5 
3 r) . 5 
91.4 
·3 1. 4 
'3 1 . 4 
"3 1 . 4 
91.4 








!() . 0 







.J . •• 
!(;. 1,;: 
15 . r) 
2(.•. (;. .-, ;;.-
.!.. ..J. :-..-::: (; .. ; 
7 C" ., 
~· ..J • •• 
z 
( c t-1) 
(; . 0 
r) . 0 
(j . Cr 
t) . ~f 
0.0 
:~1 . (r 
(;. v 
:.;1 . ~;. 
v. <;: 
:-;1. 0 
I'• , .. "" . .,. 
0.0 
(;: . <> 
c). t\ 
0. <;· 
~> . C• 
ARP.IVf:L 




4 . 1 
:;, . ~) 
('.i t) 














• a -.J • _, 
.i 4 
4.3 
7 q ..., .. 
7 a .., 
7 q .:; . . 
~:. ~ .. 4 
57.1 
c: c: '"" . ·-· 5.7 
";; ~. 
? ti 
7 c: v . .... 
3. f. 
71 . ~ 
79 . !.~ 
EM[: 
TI ME 
<.SE G •. 
1 ~ ~ ... ._. ~ 
• e " L ..J. ~ 
t;. 4 
0.0 
:; . ( 
;;. . 0 





, .. I'· .., .. ,,. 
0.0 
() . (! 
~·. 0 
(: . 0 
:~, . r.) 
PERK CONC 
MODEL FIELD 
c: '"; ._ . . .:.. 
4.8 
~ ,., 





!. • ·-· 
1 . 1 
7 
? 
"' ~· :i 
1 
1 
1 . ':} 
i. . 0 
.2 
5 




2. . ·3 
1 . ·~ 
1 q 
1 . 3 
























F.: u r·l r.J u !1 E: E F'. :: i :;. 1 - 3 
OUPC C ~ 1rM) =15.00 
OURC S EC 1 FIC GRAVITY = !.38 
CJ!_iR(; T ~If: !)'lf.'ATIOM : :=::;:.:· · ? .:) 
OURC F ow R~t; E \cc;::: - ?(:. (:• 




30. ., .. , 
-' .... 
30.5 
3 :) ::, 
30.5 
30.5 
3 C:. 5 
·:;ii . 4 
'3 1 . 4 
9 1 . 4 
91.4 
-~ 1 . 4 
~ 1 . 4 





:~f . :). 
5 J; 
i :) :) 
1 5 . (• 
2 ~) . :'t 
2 . r; 
3 . :) 
3 . ~.:. 
Cr . :) 
5. (.) 
H.~. :) 
1 5. 0 
20. :.) 
25. Ct 




:; • . O::• 
(: . <) 
~·. r) 
" 0 (1 r,> 
(.'.: . ,, 
:;1 . :;i 
C: • C: 
:; .. :.) 




() . () 
:;1 . :.) 
0. (; 
~.:, . :) 
:-':RR I:.:' AL 
TIME 
.. · ..... r- .-.• 
• .. :::0 ::. ~~ ,1 
.4 
1 .-, 
..t. • .:... 
4 -;1 
0.0 ::i. :) 
(j ('.: 
1;1 . :;. 
(: . (: 
4 1 





:) . ~· 
<;=. y 
P£!=)K 
T Tf'l E 
( :::EC > 
.., ::, : . -
7 . 1 .., "';· 
: . -· 






•:l lo_ .,. ..... 
-~1 • 1 
B. 1 











::) . :) 
0.0 
,;. _:) 
0.0 1 ,., 7 
1 0 . 7 
1 () . 8 
1 Cr . E· 
·;~ . g 
(,) . f; 
0 . :) 
0.0 
P E~;K COMC. 
ViOC:EL F IEU: 
1 :;. . i 23.3 
1 (: . 4 ·-.:-: .:; .:.. .... ·. -"' 
4. ·oi 1 -:;. ') 
2 <:; . ~· 
1 .., . __, 
1 • -.! 
i ., . .;, 
1 7 . ~· 
7 ' __,. 1 8.0 
3. f. 9.2 
7 '~ 
.... , .., .. f • r 
2 . (j ~ ~ ·- • ,:!_ 
1 . 0 " -. .t .. ( 
3 .8 
2 . ::. 
1 . ..., 
CrOS~:GE 
"' .. ·:· ::: :-.. '~ 
. f. ~) 
r: c . ...... -
1 4 
c'· ·':: ..... ..:.. 
:) 1 . (; z 
. r) 1 
.01 .. .-, 
. 1 ::'.• 
r; -; . .:. .... 
' -, 1 ( 
. 1 (.1 
. ::.~ 5 
. (j 5 
. t'I 4 





SOURCE [J i:;. (Cl';) 
SOURCE S EC!FIC GRAV!TY 
sour<:CE T ME [;IJf;:AliOt·i i::::Ec;. 
SOUF:L:E F O~J !<:ATE tCC:S> 
v E l 0 C I T ';' f G I'' . · h 1 :' 1 r: l'l 
'1 ~, T ~ · ~ r• x ~ 
<Ct1) (CM' ,_, ·. 
30.5 c Q 0 0 
30.5 5.0 0.0 
30.5 10.0 0.0 
30.5 15.0 0.0 
30.5 20.0 0.0 
30.5 25.0 0 0 
30.5 30 0 0.0 
30.5 35.0 0 0 
91.4 0.0 0.0 
91.4 5.0 0.0 
91.4 10.0 0.0 
91.4 15.i.' o.:.;. 
91.4 20.0 0.0 
91.4 25.0 0.0 
91.4 30.0 0.(: 
91.4 35 0 0.0 
182.9 0.0 0 0 
182.9 5.0 0.0 
182.9 1~.0 0.0 
182.9 15 0 0.0 
182 9 20.0 0.0 
182.') 25.C· {:•.t.) 




= 1 (•. 0 = 17~).~) 
f::.5. C· 
A~RJYAL PAK END PEAK CONC. DOS0GE 
TIME T ME TIME MODEL FIELD 
<:::EC> (':'.: G) (~:£G) .~;-SEC) 
~, 1i:;.4 2€ .. 1 11.8 zi:: .. 6 83 
2.6 7.2 27.5 13.0 28.8 .72 
t .. ~ .. 8.9 1~~.9 ~.1 21.3 .32 
7.2 ?.3 10 3 2.7 7.0 .02 
0 . (~ s 2 . ~.! {) . () . l . ·-· . 0 1 
O.t'i .3 i).0 .1 .3 .01 
0.0 .3 O.C• .1 .3 01 ...... 
:'1 :'1 ·=· 7 :'1 :'i :' 1 7 :~ 1 0\ 
~;. -::;·~ ;.·"' ?·~ ·~ ·"'a 0 ·-'.~' ..... 1, •. 1 ~··-· t: .. ,. .1.-
4.3 11.5 13.:) 3 1 8.:) 22 
4.7 8.2 12.8 2.5 t..5 .14 
'?.7 ?.~i 12.5 1.b 4.2 .:)? 
12.1 12.1 12.2 1 0 2.7 .03 
C1 .:) ?.7 O.=;• .5 1.3 .~1 2 
Q.0 8.2 C).() 2 5 01 
0.0 3.9 0.0 1 3 01 
12.1::. 12.1::. 13.1 1.1 2.9 ()8 
12.5 12.5 12.6 1 . 0 2.? :)8 
0.0 12.5 0.0 9 2.4 07 
:).r) 13.2 :).0 .? 1 ·3 ~~,.:t 
(;.() 13.'? c .. o t· 1 6 .(:·! 
Ct.Ct 14.Cr t;c.t< 5 1.3 .C1.2 
<).<) 14.3 ()_(,• .3 .8 . 1}1 
o.r) 8.7' o.r) .4 1.1 \)1 
RUM NUl'18Ef" =1(:1-5 
SOURCE [·If'.; 1.cr-:; = 1 5. 0 (: 
SOURCE SPELIFIC GRAVITY = 1.38 
SOURCE TINE C.l'FAT!ON r:=:EC) = 4C•.(• 
SOURCE FLOY PATE 'C~~ 
VELOC:I T'r' rtf! ·c. 1--T :::. I. 
F0$!TI!JN 
I.I i...• -, ... . . . 
c; C t-1 ; ( C: M ; ( C ft! ; 
30.5 0.0 0.0 
30.5 5.0 0.0 
30.5 10 0 0.0 
30.5 15.0 0.0 
30.5 20.0 0.0 
30.5 25.0 0 0 
30.5 30.0 0.¢ 
30.5 35.0 0.0 
91.4 0.0 0 0 
9 "! • 4 5 . 0 i::t • ~\ 
91.4 10.0 O.t) 
91.4 15.0 0.0 
91.4 20:0 0 
g 1 . 4 25 . 0 0. (..· 
91.4 30 0 0 0 
91.4 35.0 0.0 
18?.9 c 0 0.0 
192.9 5.0 0 0 
182. 9 }(' 0 <;: (: 
182.9 15.(,l r.).0 
18:?.9 :~(;J· .;. 0 
182.9 25 0 O.~ 
182.9 <:(. i) ~: (· 
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~2.S 15.3 32.8 ~.35 
55.5 15.4 33.0 3.39 
5\~.12. 12.1 27.1 1 25 
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